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Can a succinct "synopsis" laboratory report format provide students with an 
equivalent learning experience to the lengthier, introduction/results/conclusion, "traditional" 
laboratory report format? A convenience sample of 56 Iowa State University industrial 
technology students was randomized into two groups; one was required to write five synopsis 
reports followed by four traditional reports and the other was required to write five traditional 
reports followed by four synopsis reports. No statistically significant differences in exam 
scores were discovered (at the a - 0.05 level) between students who wrote synopsis reports 
and those who wrote traditional reports when analyzed with the Latin Square Design (p = 
0.932); when mean laboratory report scores were analyzed with the paired-samples t-test (p -
0.843); or when the mean scores of the nine individual laboratory reports were analyzed with 
two-sample t-tests (for seven of the nine reports). The 95% confidence intervals of the 
paired-samples t-test analyses of instructor grading times and student writing times revealed 
that synopsis reports required 4 to 6 fewer minutes for instructors to grade than traditional 
reports (p < 0.001) and that synopsis reports required 32 to 44 fewer minutes for students to 
write than traditional reports (p < 0.001). For a class of 25 students writing 10 lab reports 
each, the synopsis format would reduce student mean writing time by a minimum of 5.5 
hours and save the instructor at least 18.6 hours of mean grading time. 
Composite American College Testing (ACT) score covariance analysis indicated that 
neither report format favored students with ACT scores of a particular range, and also 
confirmed that ACT scores are a good predictor of higher grades. The results of an end-of-
semester "exit survey" revealed that students not only preferred the synopsis format to the 
traditional format {p < 0.001), but also perceived that the synopsis format helped them 
viii 
achieve higher exam scores (p - 0.039), required them to think more deeply about the 
content (p = 0.001), and helped them to achieve higher grades on their laboratory reports (p = 
0.002). 
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CHAPTER 1. GENERAL INTRODUCTION 
Introduction 
This study examined the effect on student learning of writing laboratory (lab) reports 
in the synopsis format versus the traditional format of the field of industrial technology, as 
well as the benefits of reduced instructor grading time and reduced student writing time. The 
synopsis lab report format, if able to provide students with an equally effective learning 
experience as the traditional lab report format while requiring less of an instructor's time for 
grading and freeing up a significant amount of students' out-of-class study time for other 
assignments, would be beneficial to instructors who choose to adopt it and to their students. 
Dissertation Organization 
The research study is introduced in this chapter. Background information regarding 
laboratory reports in industrial technology is given, including definitions of traditional and 
synopsis reports. The rationale for the study is given, including the goal, purposes, and need 
for the study. The five research questions are stated. The methods employed for collecting 
data and assuring reliability are discussed. The population and sample, assumptions, and 
delimitations are described, and relevant literature is reviewed in this chapter. Note: Final 
changes were made after the articles in Chapters 3 and 4 were submitted. Those chapters 
remain fixed in their "as submitted" state. These articles will be updated to reflect the 
content found in Chapters 1 and 5 during the review process prior to final publication. 
The manuscript in Chapter 2 is an examination of the impact of lab report format on 
student learning based on comprehensive exam scores, which has been formatted for 
submission to The International Journal of Engineering Education. Determining the 
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format's impact on learning is an important first step in the evaluation of the worthiness of 
the synopsis lab report format, because it establishes whether the format provides the 
students with at least an equivalent learning experience. 
The manuscript that comprises Chapter 3 evaluates the impact of lab report format on 
student learning in terms of students' mean grades on the two types of lab reports, as well as 
by comparing the performance of the students in each group on each individual lab report. 
The outcomes of this research further support the research conducted in Chapter 2, and 
strengthen the case for the adoption of the synopsis lab report format. The manuscript was 
formatted for submission to The Journal of Technology Studies. 
As long as the synopsis format does not hinder student learning in terms of either 
exam scores or lab report scores, the additional benefits of reduced instructor grading time 
and student writing time are worth considering as justification for adopting the synopsis lab 
report format as a teaching tool. These are the topics of the third manuscript, which is 
located in Chapter 4 and formatted for submission to The Journal of Industrial Technology. 
Chapter 5 contains the summary of the research results, general conclusions, and 
recommendations for future research studies. 
Laboratory Reports in Industrial Technology 
Many industrial technology programs incorporate both a lecture component and a 
laboratory component in order to help students increase their understanding of the 
curriculum. Felder and Peretti (1998) stated that "a basic tenet of learning theory is that 
people learn by doing, not by watching and listening. Engineering laboratory courses are 
consequently crucial to the learning and retention of engineering principles" (p. 1). Industrial 
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technology accreditation requirements similarly emphasize the importance of laboratory 
experiences (National Association of Industrial Technology, 2003). While some researchers 
(Hart et al., 2000; Shapiro, 1991; Connor, 1977) question the value of lab experiments, there 
is no doubt that the lab experiment is a commonly employed teaching tool in industrial 
technology. The purpose of laboratory experiments in industrial technology is, as Gillet, 
Latchman, Salzmann, and Crisalle (2001) said, "to motivate, illustrate, and enlighten the 
presentation of the subject matter addressed in the lecture" (p. 190). 
A written report often follows the lab experiment in order to cause the student to 
reflect on, summarize, and quantify the laboratory experience. To learn by doing in the 
laboratory, followed by reflecting on that experience and writing about it in the form of a 
report, can only further enhance learning. Lederman (1999) stated that "the assumption that 
students are likely to learn the nature of science through implicit instruction (i.e. performance 
of scientific inquiry with no reflection on the nature of the activity) should be called into 
question" (p. 928). A well-designed lab report asks a student to reflect on the activity, the 
assigned readings, and the lecture content, and synthesize these into a new, succinct 
document. These are the primary goals of the synopsis lab report format. 
Traditional Laboratory Reports 
The traditional lab report, for the purposes of this study, was defined as a report in 
which subjects may take as much space as they wish in order to report the information in 
Table 1. The traditional style of lab report is written chronologically, similar to other 
documents that have the purpose of reporting work. Students "present the reason for the 
work in an introduction (the before), detail this work in a body (the during), and report its 
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outcome in a conclusion (the after)" (Doumont, 2003). For the purposes of this study, 
subjects were required to separate the conclusion into two separate sections: the discussion 
and the conclusion. The discussion section was the place to discuss the experiment, the 
procedure, and the results, while the conclusion was a brief section that attempted to tie the 
experiment to the curricular content. Refer to Appendix C for supporting documents related 
to the traditional lab report format. 
Table 1 
Major Headings Required for Traditional Laboratory Reports. 
Heading Description 
Title Page A specific format was specified. 
Introduction The student was to explain why the experiment was worth performing, what the intended 
outcomes were believed to be, and the perceived importance of the experiment. This 
section was to be written in future tense. 
Results The student was to include the completed lab experiment handout as the results section. 
The results were graded for accuracy. 
Discussion The setup, procedures employed, measurements and results, and problems encountered 
with equipment or procedures of the lab experiment were to be discussed in detail in this 
section. This section was to be written in past tense. 
Conclusion The student was to conclude by summarizing the experiment and making an attempt to 
relate the lecture and reading to the lab. This section was to be written in the present 
tense. 
While the experiment itself may be on the third (>application) level of Bloom's (1956) 
Taxonomy of Educational Outcomes, the traditional lab report style promotes the reiteration 
of the experimental procedure and results and does not seem to encourage deep thought 
regarding the purpose of the experiment and its relation to the curriculum. Even though it 
was required in the paper guidelines, students rarely provided more than a few sentences of 
shallow critique; therefore, the writer of a traditional lab report operates at the second level 
(<comprehension). At the comprehension level, students demonstrate their understanding of 
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concepts by recalling what they have learned, translating and interpreting findings, and 
explaining expected and unexpected results (Bloom, 1956; Krumme, 2005). 
Synopsis Laboratoiy Reports 
A synopsis report was restricted to a single page and focused on relating the content 
of the experiment to the curricular content. For example, if an experiment was performed on 
the electrical quantity of resistance, a synopsis should not have reported the results of any 
measurements taken during the experiment, but instead genetically discussed the electrical 
property of resistance. The report was to be written in a style similar to an abstract or 
executive summary; it was to be written to an audience that wants to know the gist of the 
work that was performed, sparing the minutiae - a corporate Vice President, for example. 
The writer was not permitted to discuss experiment-specific material such as setup, 
procedures, or measurement results, and it was to be written in the passive voice and present 
tense (J. R. Wright1, personal communication, 2005). Refer to Appendix D for supporting 
documents related to the synopsis lab report format. 
The synopsis format ignores the before and during, focusing on the after, or 
conclusion (Doumont, 2003). A synopsis was to be written devoid of all experiment-specific 
information and facts (such as problems encountered, measured results, and procedures) and 
required the writer to think deeply about the purpose of the experiment as it related to the 
theoretical concept(s) discussed in assigned readings and lecture content, and to synthesize 
these into a new, succinct document. While interpretations of Bloom's Taxonomy vary 
1 Dr. John R Wright, Jr., an early proponent of the synopsis laboratory report format in industrial technology, is 
an Associate Professor of Automation & Electronics Technologies at Millersville University of Pennsylvania 
and a former Technical Manager at TENERGY, L.L.C. 
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(Bloom, 1956; Krumme, 2005), the recombination and summarization of readings, class 
discussions, and laboratory experiences to produce an original work seems descriptive of the 
synthesis level of the taxonomy. 
The synopsis format - a succinct, single page document that is written to a reader 
who needs an accurate summary of what has taken place (or in the classroom, what the 
student has learned) - is a model taken directly from industry. According to Wright (2005), 
"TENERGY's research and development personnel were required to produce 1-2 page 
synopses of our weekly research findings for review by management. A synopsis [at 
TEN ERG Y, L.L.C. was defined as] an abbreviated briefing that attempts to summarize and 
disseminate key significant information to others as a communication tool" (personal 
communication, August 25, 2005). The synopsis lab report is one method of bringing this 
type of writing into the curriculum and falls into the Writing in the Disciplines concept of the 
Writing Across the Curriculum movement (Brewster and Klump, 2004; Romberger, 2000). 
Writing Across the Curriculum 
Writing Across the Curriculum (WAC), a concept established in the 1980s in 
response to the perception that students were lacking in writing skills, recognizes "the 
importance of writing in a non-English curriculum and encourages college teachers to 
include discipline-specific writing in their courses" (Boyd & Hassett, 2000, p. 409). WAC 
activities in the classroom can be categorized as Writing to Learn (WTL) or Writing in the 
Disciplines (WID). WTL is summarized by Romberger (2000) as an 
approach to WAC [that] frequently makes use of journals, logs, microthemes, and 
other, primarily informal, writing assignments. If [students] write reactions in their 
own words to information received in class or from reading, students often 
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comprehend and retain information better. Also, because students write more 
frequently, they either maintain or improve their writing skills and avoid a decrease in 
writing ability from entrance to senior year ( Writing to Learn section). 
On the other hand, WID "is premised on the idea that students become better readers, 
thinkers, and learners in a discipline by [writing in] the forms and conventions specific to it" 
(Brewster and Klump, 2004, p. 19). A WID-focused course might include article and book 
reviews, annotated bibliographies, literature reviews, research papers, and/or laboratory 
reports as assignments. 
Rationale for the Study 
Goal of the Study 
The goal of this study was to determine if the synopsis lab report format is at least as 
effective a learning tool as the traditional lab report format, while requiring less time for 
students to prepare and for instructors to grade. As long as the synopsis format does not 
impact student learning negatively, the benefits of reduced student writing time and 
instructor grading time provide justification for its adoption in curricula which rely on a 
laboratory component. 
Purposes of the Study 
The study had four purposes: 
1. To determine if the synopsis lab report format is at least as effective as a learning 
tool as the traditional lab report format in terms of both exam grades and lab 
report grades. 
2. To determine the difference in instructor grading time. 
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3. To determine the difference in student writing time. 
4. To contribute useful information regarding lab report requirements to the field of 
industrial technology, to other disciplines which incorporate laboratory 
experiments as a part of their curricula, and to society in general. 
Need for the Study 
The literature repeatedly reflects industry's desire for graduates who have solid 
written communication skills. Some examples: 
• Nixon and Fischer (2001) found that 
[a] lengthy review of the curriculum in the College of Engineering at the 
University of Iowa, conducted from 1997 to 2000 made it apparent that 
subjects were not gaining appropriate communications skills from the 
curriculum. It was apparent from both advisory board input and from ABET 
[Accreditation Board for Engineering and Technology] concerns that steps 
were needed to address this lack (p. T2G/1). 
• Doumont (2002) said that "it was a well-known complaint from real-world 
companies that the young graduates they hire were ill-prepared for... 
communicating in the workplace" (p. 138). 
• Baren and Watson (1993) also found a strong desire for engineering graduates 
with good communication skills (accreditation guidelines indicate the same 
desires for industrial technology students [National Association of Industrial 
Technology, 2003]): 
[A] cursory look through the classified section of any newspaper indicates that 
'good communication skills' were a requirement of most companies which 
hire engineers. Campus recruiters, members of [Temple University's] 
industrial advisory committees, senior design industry advisors and other 
practicing engineers continue to emphasize the need for young engineers 
'who can communicate' (p. 432). 
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Scores of authors including Kelly and LeDocq (2001), Miller (2001), and Wood 
(1998), have alluded to instructors' desires to minimize the amount of time spent grading, 
which is surely a point few instructors responsible for grading papers would argue! Although 
the literature does not support a need for reducing the amount of time students spend writing, 
justification and reasons to adopt such a strategy are presented in Chapters 4 and 5. An 
exhaustive review of the literature has not yielded evidence that research on the synopsis 
method has been conducted, further demonstrating the need for this study. 
Research Questions 
The study was guided by five research questions: 
1. Does the style of lab report influence student learning based on comprehensive 
exam scores? 
2. Does the style of lab report influence mean scores on lab experiments? 
3. Does the style of lab report influence individual student scores on individual lab 
experiments? 
4. How great is the difference in the time required for instructors to grade the two 
types of lab reports? 
5. How great is the difference in the time required for student preparation of the two 
types of lab reports? 
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Methodology 
Population and Sample 
The population of this study was undergraduate industrial technology majors at Iowa 
State University. The convenience sample contained the students who enrolled in ITEC 140, 
Electrical Fundamentals, in the Fall 2004 (30 students) and Spring 2005 (26 students) 
semesters, for a total sample size of 56 students. Each student was counted as one 
experimental unit. Each subject was randomized into one of two groups: Group 1 wrote five 
synopsis reports followed by four traditional reports; Group 2 wrote five traditional reports 
followed by four synopsis reports. 
Data Collection 
Each subject was required to perform nine lab experiments, which were designed to 
support and enhance the learning of the course content. After each experiment, subjects were 
allotted one week in which to complete and submit a report based on that experiment. The 
instruments used for data collection included a series of nine lab reports from each subject 
(five synopses and four traditional reports or vice versa), two exams, composite American 
College Testing (ACT, Inc.) college placement scores, and an end of semester "exit survey" 
of attitudes and preferences concerning the two report formats administered via WebCT 
Campus Edition version 4.1 (WebCT, 2005). 
Assumptions 
1. The participants worked to the best of their abilities on all lab experiments and lab 
reports. 
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2. The participants were representative of undergraduate industrial technology 
students at Iowa State University. 
3. Concerns about engineering students' written communication skills closely 
parallel those of students in industrial technology. 
4. An abbreviated lab report format that provides students with an equivalent 
learning experience concerning the technology content is desirable to both 
educators and students in the field of industrial technology. 
5. Instructors desire to decrease the amount of time spent on grading assignments. 
Limitations 
1. The results of the exit survey, like any survey, could be influenced by student 
bias; perhaps some students selected their responses based on what they thought 
the instructor wanted to hear. The potential impact of this bias was reduced by 
offering no incentive for students to respond in a certain way (including grading 
incentives), by making survey participation and responses anonymous and 
voluntary, and by prefacing the survey with a statement that continuous 
improvement of laboratory instruction requires honest responses. 
2. The times reported by students on their lab reports were assumed to be accurate. 
Delimitations 
1. Only subjects who enrolled in the Fall, 2004 and Spring, 2005 semesters of ITEC 
140, Electrical Fundamentals, were invited to participate in the study. 
2. Data regarding subjects' individual learning styles were neither gathered nor 
taken into account in the analysis. 
Grading and Reliability 
Traditional reports were graded on content, clarity, completeness, spelling, grammar, 
correctness of results, and adherence to format. Synopsis reports were graded on content, 
clarity, completeness, spelling, adherence to format, and grammar, but the results of the lab 
were not considered as a part of the grade; students who wrote synopsis reports had their 
experimental results checked for accuracy in the lab and were given instructor approval to 
consider the experiment completed and begin writing their reports. Each report was worth a 
maximum of 10 points. 
The use of grading rubrics provided reliability by ensuring that every lab report with a 
similar grade represented a comparable level of achievement. The course materials (lecture 
content, textbook, homework assignments, lab experiments, exam content, and other 
handouts), as well as the course structure (rules, expectations and requirements, and 
weighting of graded materials) remained fixed for the duration of the study. 
To control bias (positive or negative), every synopsis was graded anonymously by 
requiring the subjects to format their reports with their name in the upper header - when the 
reports were clipped into a clipboard for grading, the clip covered the names of the authors. 
Traditional reports, which had a cover page as a requirement of the format and the lab 
handout included as the results section, were not assessed anonymously. 
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Statistical Design 
The statistical analyses were performed at the a = 0.05 level using SPSS for Windows 
version 11.0 (2001) or JMP version 5.1.2 (2005) statistical software packages. 
Research Question 1: Does the style of lab report influence student learning based on 
comprehensive exam scores? 
This research question is addressed in Chapter 2. To determine if students who wrote 
synopsis reports learned the content (as measured by comprehensive exam scores) as well as 
the students who wrote traditional reports, the Latin Square Design, two-sample /-tests (equal 
variances not assumed), and regression analyses were employed. The two-sample t-test was 
applied to each exam to discover if there was a statistically significant difference in the mean 
scores between subjects who wrote synopses and subjects who wrote traditional reports on 
either exam. The Latin Square Design was used to examine the main effects of the two 
treatments, (synopsis or traditional), the order in which the treatments were administered 
(synopsis first or traditional first), and the two exams, as well as the effects of the covariates 
ACT score and the ACT score * (main effect) interactions. Regression analyses were 
employed to discover how any significant effects of the ACT score covariates affected the 
students' learning outcomes. The Chi-squared Test of Independence was employed to 
discover any significant differences between positive and negative responses on the exit 
survey. 
Research Question 2: Does the style of lab report influence mean scores on lab 
experiments? 
This research question is addressed in Chapter 3. The two-sample /-test (equal 
variances not assumed), paired-samples /-test, regression analysis, and Analysis of 
Covariance were used to discover whether the style of lab report influenced students' ability 
to successfully complete the lab assignment as measured by mean scores on lab experiments. 
The main effect of the order in which subjects wrote the two styles of lab reports was 
analyzed with the two-sample /-test to discover if there was a significant difference in mean 
report scores between subjects who wrote synopsis reports first (Group 1) and subjects who 
wrote traditional reports first (Group 2). The paired-samples /-test was applied to the mean 
scores of the two report types to discover if the main effect of treatment (the two report 
types) was statistically significant. The difference of each subject's mean synopsis report 
and traditional report scores was computed and analyzed with the two-sample /-test to 
discover whether there was a significant interaction effect (treatment * order). Analysis of 
Covariance was employed, using the overall mean lab report scores and the difference 
between each student's mean lab report scores for each treatment as dependent variables and 
ACT scores as the covariate. 
Research Question 3: Does the style of lab report influence individual student scores 
on individual lab experiments? 
This research question is addressed in Chapter 3. To discover whether the type of lab 
report influenced individual students' scores on the nine individual lab experiments, the 
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mean synopsis grade and the mean traditional report grade for each of the nine lab 
experiments were analyzed with the two-sample /-test (equal variances not assumed). 
Research Question 4: How great is the difference in the time required for instructors 
to grade the two types of lab reports? 
This research question is addressed in Chapter 4. To discover the differences in mean 
grading time between synopsis and traditional reports, the paired samples /-test was 
employed. 
Research Question 5: How great is the difference in the time required for students to 
write the two types of lab reports? 
This research question is also addressed in Chapter 4. To discover the differences in 
mean writing time between synopsis and traditional reports, the paired samples /-test was 
employed. 
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CHAPTER 2. THE IMPACT OF LABORATORY REPORT FORMAT 
ON STUDENT LEARNING 
A paper submitted to The International Journal of Engineering Education 
David W. Hoffa1 and Steven A. Freeman2 
Abstract 
This study sought to identify the effects on student learning of a brief "synopsis 
format" laboratory report versus the lengthier "traditional format" laboratory report. 56 Iowa 
State University industrial technology students were randomized into one of two groups that 
were required to write five synopses followed by four traditional reports or vice-versa. Latin 
Square Design analysis revealed no difference in exam scores between students who wrote 
synopsis reports versus those who wrote traditional reports. Exit survey results revealed that 
students preferred the synopsis format and perceived that the synopsis format required them 
to think more deeply about the content. 
Introduction 
Many industrial technology programs incorporate both a lecture component and a 
laboratory (lab) component in order to help students increase their understanding of the 
curriculum. Felder and Peretti [1] said, "a basic tenet of learning theory is that people learn 
by doing, not by watching and listening. Engineering laboratory courses are consequently 
crucial to the learning and retention of engineering principles" (p. 1). Industrial technology 
accreditation requirements similarly emphasize the importance of laboratory experiences [2], 
1 Graduate student, primary researcher, and author, Department of Agricultural and Biosystems Engineering. 
2 Associate Professor, Department of Agricultural and Biosystems Engineering. 
While some researchers [3, 4, 5] question the value of lab experiments, there is no doubt that 
the lab experiment is a commonly employed teaching tool in industrial technology. As 
Gillet, Latchman, Salzmann, and Crisalle, [6] stated, the purpose of laboratory experiments 
in industrial technology "is to motivate, illustrate, and enlighten the presentation of the 
subject matter addressed in the lecture" (p. 190). 
A written report of the experiment and its findings often follows the lab experiment in 
order to cause the student to reflect on, summarize, and quantify the laboratory experience. 
To learn by doing in the laboratory, followed by reflecting on that experience and writing 
about it in the form of a report, can only further enhance learning. Lederman [7] said "the 
assumption that students are likely to learn the nature of science through implicit instruction 
(i.e. performance of scientific inquiry with no reflection on the nature of the activity) should 
be called into question" (p. 928). A well-designed lab report asks a student to reflect on the 
activity, the reading (assuming the reading assignment has been done), and the lecture 
content, and synthesize these three into a new, succinct document. These are the goals of the 
synopsis lab report format. 
Traditional and Synopsis Laboratoiy Reports 
Traditional Laboratory Reports. 
The traditional lab report, for the purposes of this study, was defined as a report in 
which subjects may take as much space as they wish in order to report the information in 
Table 1. The traditional style of lab report is written chronologically, similar to other 
documents that have the purpose of reporting work. Doumont [8] said students "present the 
reason for the work in an introduction (the before), detail this work in a body (the during), 
and report its outcome in a conclusion (the after)" (p. 166). For the purposes of this study, 
subjects were required to separate the conclusion into two separate sections: the discussion 
and the conclusion. The discussion section was the place to discuss the experiment, the 
procedures, and the results, while the conclusion was a brief section that attempted to tie the 
experiment to the curricular content. 
Table 1 
Major Headings Required for Traditional Laboratory Reports. 
Heading Description 
Title Page A specific format was specified. 
Introduction The student was to explain why the experiment was worth performing, what the intended 
outcomes were believed to be, and the perceived importance of the experiment. This 
section was to be written in future tense. 
Results The student was to include the completed lab experiment handout as the results section. 
The results were graded for accuracy. 
Discussion The setup, procedures employed, measurements and results, and problems encountered 
with equipment or procedures of the lab experiment were to be discussed in detail in this 
section. This section was to be written in past tense. 
Conclusion The student was to conclude by summarizing the experiment and making an attempt to 
relate the lecture and reading to the lab. This section was to be written in the present 
tense. 
While the experiment itself may be on the third (application) level of Bloom's (1956) 
Taxonomy of Educational Outcomes [9], the traditional lab report style promotes the 
reiteration of the experimental procedure and results and does not seem to encourage deep 
thought regarding the purpose of the experiment and its relation to the curriculum. Even 
though it was required in the paper guidelines, students rarely provided more than a few 
sentences of shallow critique; therefore, the writer of a traditional lab report operates at the 
second level (comprehension). At the comprehension level, students demonstrate their 
understanding of concepts by recalling what they have learned, translating and interpreting 
findings, and explaining expected and unexpected results [9, 10]. 
Synopsis Laboratory Reports. 
A synopsis report, in contrast, was restricted to a single page and focused on relating 
the content of the experiment to the curricular content. For example, if an experiment was 
performed on the electrical quantity of resistance, a synopsis should not have reported the 
results of any measurements taken during the experiment, but instead generically discussed 
the electrical property of resistance. The report was to be written in a style similar to an 
abstract or executive summary; it was to be written to an audience that wants to know the gist 
of the work that was performed, sparing the minutiae - a corporate Vice President, for 
example. The writer was not permitted to discuss experiment-specific material such as setup, 
procedures, or measurement results, and was to write in the passive voice and present tense 
[ 1 1 ] .  
The synopsis format ignores the before and during, focusing on the after, or 
conclusion. A synopsis is to be written devoid of all experiment-specific information and 
facts (such as problems encountered, measured results, and procedures) and requires the 
writer to think deeply about the purpose of the experiment as it relates to the theoretical 
concept(s) discussed in assigned readings and lecture content, and to synthesize these into a 
new, succinct document. While interpretations of Bloom's Taxonomy vary [9, 10], the 
recombination and summarization of readings, class discussions, and laboratory experiences 
to produce an original work seems descriptive of the synthesis level of the taxonomy. 
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Need for the Study 
The literature repeatedly reflects industry's desire for graduates that have solid 
written communication skills. Some examples: 
• Nixon and Fischer [12] found that 
[a] lengthy review of the curriculum in the College of Engineering at the 
University of Iowa, conducted from 1997 to 2000 made it apparent that subjects 
were not gaining appropriate communications skills from the curriculum. It was 
apparent from both advisory board input and from ABET [Accreditation Board 
for Engineering and Technology] concerns that steps were needed to address this 
lack (p. T2G/1). 
• Doumont [13] said that "it was a well-known complaint from real-world companies 
that the young graduates they hire were ill-prepared for... communicating in the 
workplace" (p. 138). 
• Baren and Watson [14] also found a strong desire for engineering graduates with 
good communication skills (accreditation guidelines indicate the same desires for 
industrial technology students [2]): 
[a] cursory look through the classified section of any newspaper indicates that 
'good communication skills' were a requirement of most companies which hire 
engineers. Campus recruiters, members of [Temple University's] industrial 
advisory committees, senior design industry advisors and other practicing 
engineers continue to emphasize the need for young engineers 'who can 
communicate' (p. 432). 
The synopsis format - a succinct, single page document that is written to a reader 
who needs an accurate summary of what has taken place (or in the classroom, what the writer 
has learned) - is a model taken directly from industry. According to Wright3 [11], 
"TENERGY's research and development personnel were required to produce 1-2 page 
synopses of our weekly research findings for review by management. A synopsis [at 
TENERGY, L.L.C. was defined as] an abbreviated briefing that attempts to summarize and 
disseminate key significant information to others as a communication tool." The synopsis 
report is one method of bringing this type of writing into the curriculum and falls into the 
Writing in the Disciplines concept of the Writing Across the Curriculum movement 
underway on many university campuses [15, 16]. 
Writing Across the Curriculum. 
Writing Across the Curriculum (WAC), a concept established in the 1980s in 
response to the perception that students were lacking in writing skills, recognizes "the 
importance of writing in a non-English curriculum and encourages college teachers to 
include discipline-specific writing in their courses" [17, p. 409]. WAC activities in the 
classroom can be categorized as Writing to Learn (WTL) or Writing in the Disciplines 
(WID). WTL is summarized by Romberger [16] as an 
approach to WAC [that] frequently makes use of journals, logs, microthemes, and 
other, primarily informal, writing assignments. If [students] write reactions in their 
own words to information received in class or from reading, students often 
3 Dr. John R Wright, Jr., an early proponent of the synopsis laboratory report format in industrial technology, is 
an Associate Professor of Automation & Electronics Technologies at Millers ville University of Pennsylvania 
and a former Technical Manager at TENERGY, L.L.C. 
comprehend and retain information better. Also, because students write more 
frequently, they either maintain or improve their writing skills and avoid a decrease in 
writing ability from entrance to senior year ( Writing to Learn section). 
On the other hand, WID "is premised on the idea that students become better readers, 
thinkers, and learners in a discipline by [writing in] the forms and conventions specific to it" 
[15, p. 19]. Article and book reviews, annotated bibliographies, literature reviews, research 
papers, and laboratory reports are the types of assignments a WID-focused course might 
include. 
Traditionally, lab reports in industrial technology are written in the 
"introduction/results/conclusion" format, which are lengthy both for students to write and for 
instructors to grade. An exhaustive review of the literature has yielded no evidence of prior 
research on the effectiveness of the synopsis method. This study sought to discover whether 
students who wrote their lab reports in the synopsis format learned the course curriculum as 
well as those who wrote their reports in the traditional style of the field of industrial 
technology. 
Population and Sample 
The population of this study was undergraduate industrial technology majors at Iowa 
State University. The convenience sample contained the students who enrolled in ITEC 140, 
Electrical Fundamentals, in the Fall 2004 (30 students) and Spring 2005 (26 students) 
semesters, for a total sample size of 56 students. Each student was counted as one 
experimental unit. 
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Each subject was randomized into one of two groups: Group 1 wrote five synopsis 
reports followed by four traditional reports; Group 2 wrote five traditional reports followed 
by four synopses. Subjects took two examinations: one that covered the content of the first 
five experiments and one that covered the last four experiments. 
Data Collection 
The instruments used for data collection included a series of nine lab reports from 
each subject, two exams, composite American College Testing (ACT) [18] scores (gathered 
from a departmental file), and a survey. Each subject was required to perform nine lab 
experiments, which were designed to support and enhance the learning of the course content. 
After each experiment, subjects were allotted one week in which to. complete and submit a 
report based on that experiment. The reports were written in one of the two styles that this 
study seeks to examine and determined by that subject's random group assignment: synopsis 
first or traditional first. The exams were given at the transition point (between the fifth and 
sixth lab experiments) and at the end of the semester. Exam 1 included the topics up to and 
including Lab 5 and Exam 2 covered Labs 6-9. An end of semester "exit survey" of attitudes 
and preferences was administered via WebCT Campus Edition version 4.1 [19]. 
Assumptions 
1. The participants worked to the best of their abilities on all lab experiments, lab 
reports, and exams. 
2. The participants were representative of undergraduate industrial technology 
subjects at Iowa State University. 
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3. Concerns about engineering students' written communication skills closely 
parallel those of students in industrial technology. 
4. An abbreviated lab report format that impinge upon students' learning experience 
concerning the technology content is desirable to both educators and students in 
the field of industrial technology. 
Limitation 
The results of the exit survey, like any survey, could be influenced by student bias; 
perhaps some students selected their responses based on what they thought the instructor 
wanted to hear. The potential impact of this bias was reduced by offering no incentive for 
students to respond in a certain way (including grading incentives), by making survey 
participation and responses anonymous and voluntary, and by prefacing the survey with a 
statement that continuous improvement of laboratory instruction requires honest responses. 
Delimitations 
1. Only subjects who enrolled in the Fall, 2004 and Spring, 2005 semesters of ITEC 
140, Electrical Fundamentals, were invited to participate in the study. 
2. Data regarding subjects' individual learning styles were neither gathered nor 
taken into account in the analysis. 
Reliability and Grading 
All instruction and grading was performed by the lead author. The use of grading 
rubrics provided reliability by ensuring that every lab report with a similar grade represented 
a comparable level of achievement - traditional reports were graded on content, clarity, 
completeness, spelling, grammar, correctness of results, and adherence to format; synopsis 
reports were graded on content, clarity, completeness, spelling, adherence to format, and 
grammar, but the results of the lab were not considered as a part of the grade (the experiment 
results were checked for accuracy in the lab and approval by the instructor). The course 
materials (lecture content, textbook, homework assignments, lab experiments, exam content, 
and other handouts), as well as the course structure (rules, expectations and requirements, 
and weighting of graded materials) remained fixed for the duration of the study. 
To control instructor bias (positive or negative), every synopsis was graded 
anonymously by requiring the subjects to format their reports with their name in the upper 
header - when the reports were clipped into a clipboard for grading, the clip covered the 
names of the authors. Traditional reports, which had a cover page as a requirement of the 
format and the lab handout included as the results section, were not assessed anonymously. 
Statistical Design 
All statistical analyses were performed using the SPSS for Windows version 11.0 [20] 
or JMP version 5.1.2 [21] statistical software packages. To determine if students who wrote 
synopsis reports learned the content as well as the students who wrote traditional reports, the 
Latin Square Design, two-sample /-tests (equal variances not assumed), and regression 
analyses (all using a = 0.05) were employed. The two-sample /-test was applied to each 
exam to discover if there was a statistically significant difference in the mean scores between 
subjects who wrote synopses and subjects who wrote traditional reports on either exam. The 
Latin Square Design was used to examine the main effects of the two treatments, (synopsis 
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or traditional), the order in which the treatments were administered (synopsis first or 
traditional first), and the two exams, as well as the effects of the covariates ACT score and 
the ACT score * (main effect) interactions. Regression analyses were employed to discover 
how any significant effects of the ACT score covariates affected the students' learning 
outcomes. The Chi-squared Test of Independence was employed to discover any significant 
differences between positive and negative responses on the exit survey. 
A preliminary boxplot analysis of the data set revealed a single outlier in the Group 2 
(,traditional first), Exam 1 data set - that subject was removed from the data set for the 
following analyses, which reduced the total number of subjects to 55 (removing the outlier 
had a negligible effect on the outcome of the statistical analysis). Since students who change 
majors or transfer from other universities are not required to report their ACT scores for 
admission into the industrial technology program, the total number of subjects available for 
the Latin Square Design and regression analyses involving ACT scores was reduced to 47. 
The range of ACT scores for the sample was 16 to 29. All of the following data are in units 
of percent (unless indicated otherwise). 
Table 2 
Exam scores (in percentage correct; n = 55). 
Results and Discussion 
Overall Synopsis Traditional 
Exam Mean Range Mean Range Mean Range 
71.38 36.00-94.00 70.21 36.00-92.00 72.69 42.00-94.00 
2 73.24 41.30-100.00 72.91 47.83-100.00 73.54 41.30-93.48 
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Figure 1. Histograms for Exam 1 scores (in decimal score). 
On Exam 1, the mean exam score of synopsis writers was 70.21% and the mean exam 
score of traditional report writers was 72.69% (see Table 2 and Figure 1). The two-sample /-
test analysis (equal variances not assumed) of Exam 1 revealed no statistically significant 
difference in mean exam scores between synopsis report writers and traditional report writers 
(p - 0.487, confidence interval = -9.61%; 4.64%). On Exam 2, the mean exam score of 
synopsis writers was 72.91% and the mean exam score of traditional report writers was 
73.54% (see Table 2 and Figure 2). The two-sample /-test analysis (equal variances not 
assumed) of Exam 2 revealed no statistically significant difference in mean exam scores 
between synopsis report writers and traditional report writers (p = 0.865, confidence interval 
= -6.78%; 8.03%). 
For GROUP= Synopsis First For GRGUP= Traditional First 
,| pjL r Std. Dev =14 
.44 50 56 .63 .69 75 .81 .SB .94 50 06 63 69 7o 81 65 94 1 00 
Figure 2. Histograms for Exam 2 scores (in decimal score). 
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Regression analysis of the individual exams revealed that ACT scores had a 
significant effect on students' Exam 1 scores (F (1,46) = 24.657, p < 0.001, B= 2.15%) and 
Exam 2 scores (F (1,46) = 6.544,= 0.014, B= 0.585%). The 95% confidence interval of 
the regression analysis of Exam 1 revealed that every one point of increase in ACT score 
resulted in an increase in Exam 1 score between 1.3% and 3.0%, and the 95% confidence 
interval of the regression analysis of Exam 2 revealed that every one point of increase in 
ACT score resulted in an increase in Exam 2 score between 0.3% and 2.4%. This indicates 
that an Iowa State University industrial technology student with an ACT score of 29 could be 
expected to score between 13% and 30% higher on Exam 1 and between 3% and 24% higher 
on Exam 2 than a student with an ACT score of 19. 
Table 3 
Effect Tests of the Latin Square Design. 
Source F P 
Treatment 0.0073 0.9320 
Order 0.1915 0.6628 
Exam 0.5057 0.4789 
ACT 30.6650 < 0.0001 
ACT * Treatment 0.1230 0.7266 
ACT * Order 6.2363 0.0144 
ACT * Exam 1.0644 0.3051 
Note. Significant effect tests appear in bold. 
The analysis of variance of the Latin Square Design revealed that the model was 
significant (F (7,93) = 5.024, p < 0.001), which means that it is appropriate to examine the 
tests of the main effects and covariates (see Table 3). The test of the factor of interest, the 
main effect of treatment, revealed that the adjusted least squares mean exam score of 
synopsis writers was 73.14% and the adjusted least squares mean exam score of traditional 
report writers was 73.35%, and that these were not significantly different (F (1,93) = 0.0073, 
p = 0.932, confidence interval = -5.14%; 4.71%). This indicates that the synopsis lab report 
format had no negative impact on student learning in terms of exam scores. The tests of the 
nuisance factors order (F (1,93) = 0.1915, p = 0.6628, confidence interval = -3.84%; 6.01%) 
and exam (F (1,93) = 0.5057, p = 0.4789, confidence interval = -6.69%; 3.16%) were also not 
significantly different, indicating that the order in which the students wrote the two lab report 
formats had no effect on their learning as indicated by exam scores, and that students 
performed similarly on the two exams. 
The ACT covariate in the Latin Square Design indicated that ACT scores had a 
significant association with exam scores (F (1,93) = 30.665, p < 0.001). Regression analysis 
of the 94 exam scores revealed that every one point of increase in ACT score resulted in an 
increase in exam scores between 1.1% and 2.4% (F (1,93) = 26.28, p < 0.001, B = 1.75%); 
therefore, a student with an ACT score of 29 could be expected to score between 11 % and 
24% higher on exams than a student with an ACT score of 19. The covariate ACT * Order 
was also significant (F (1,93) = 6.2363, p = 0.0144); therefore, it can be concluded that ACT 
scores influenced differing regression patterns between the two groups (synopsis first and 
traditional first) and perform a regression analysis on the exam scores of each group. The 
regression analysis of Group 2 indicated no relationship between average exam scores and 
ACT score (F (1,46) = 3.220, p = 0.087). The 95% confidence interval of the regression 
analysis of Group 1 exam scores revealed that every one point of increase in ACT score 
resulted in an increase in average exam score between 1.6% and 4.0% (F (1,46) = 24.401, 
p < 0.001, B = 2.84%); therefore, if a student with an ACT score of 29 writes five synopsis 
reports followed by four traditional reports, one could expect that student to have an average 
exam score between 16% and 40% higher than a student with an ACT score of 19. The 
covariates ACT * Exam (F (1,93) = 1.0644, p = 0.3051) and ACT * Treatment (F (1,93) = 
0.123, p = 0.7266) were not significant, indicating that ACT scores had no influence on the 
students' ability to do well between styles of lab reports or between exams. 
Regression analyses of the two exams grouped by report type revealed that ACT 
scores had a significant effect on the exam scores of synopsis report writers (F (1,46) = 
10.326,p = 0.002, B= 1.61%) and traditional report writers (F (1,46) = 15.927,p = < 0.001, 
B= 1.90%). The 95% confidence interval of the regression analysis of synopsis report 
writers' exam scores revealed that every one point of increase in ACT score resulted in an 
increase in exam score between 0.6% and 2.6%, and that every one point of increase in ACT 
score resulted in an increase in exam score between 0.9% and 2.9% for traditional report 
writers. This indicates that a student with an ACT score of 29 could have been expected to 
score between 6% and 29% higher on exams when writing synopsis lab reports and between 
9% and 29% higher on exams when writing traditional lab reports than a student with an 
ACT score of 19. 
The Latin Square Design and two-sample t-test analyses strongly indicate (with 95% 
confidence) that the students in the sample who wrote their lab reports in the synopsis format 
learned the material (as measured by exam scores) just as well as those who wrote their lab 
reports in the traditional format. It can therefore be assumed that synopsis lab reports would 
have no negative impact on the learning of industrial technology students if implemented 
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elsewhere in the curriculum. Furthermore, the analyses of ACT covariance indicate that 
students with higher ACT scores will have a higher probability of higher grades in the Iowa 
State University industrial technology program. 
Forty-two of the 56 subjects involved in the study responded to the WebCT Exit 
Survey for a response rate of 75%. The results provided useful data about the subjects' 
preferences between the synopsis and traditional report formats. The respondents were asked 
to respond on a 5-point Likert scale (strongly disagree [1], disagree [2], neither agree nor 
disagree [3], agree [4], strongly agree [5]) to eight questions pertaining to preferences and 
attitudes. The results of the specific survey questions are provided in Table 4. For ease of 
interpretation, negative responses (1 and 2) and positive responses (4 and 5) were grouped 
together, and neutral responses (3) were ignored. 
Table 4 
Pertinent Exit Survey Questions and Grouped Positive and Negative Response Rates (percent). 
Negative Positive 
Question Responses Responses 
1. I liked the synopsis report format. 7.1 78.6 
2. I liked the traditional report format. 52.4 28.6 
3. Writing my lab reports in the synopsis format helped me to do better on the 7.1 19.0 
exam. 
4. Writing my lab reports in the traditional format helped me to do better on the 28.6 11.9 
exam. 
5. My technical writing skills have improved as a result of writing synopsis lab 9.5 71.4 
reports. 
6. My technical writing skills have improved as a result of writing traditional lab 16.7 47.6 
reports. 
7. I found that the synopsis report format required me to think more deeply about 7.1 64.3 
the subject matter. 
8. I found that the traditional report format required me to think more deeply about 40.5 42.9 
the subject matter. 
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An examination of the three pairs of related questions with the Pearson Chi-square 
Test of Independence revealed statistically significant differences in positive responses 
between all pairings except questions 5 and 6 (see Table 5). Questions 5 & 6 were not 
examined because it is reasonable to expect that both lab report formats would yield a 
perceived improvement in technical writing skills; however, it is worthwhile to point out that 
the percentage of students who believed the synopsis format helped them improve their 
technical writing skills is approximately 50% greater than those responding favorably 
regarding the traditional format. 
Table 5 
Paired Exit Survey Questions and the Results of 
the Chi-square Test of Independence Analyses. 
Pairing p 
1 and 2 < 0.001 
3 and 4 0.039 
7 and 8 0.001 
Conclusions and Recommendations 
Based on the results of this study, the following conclusions about student learning 
(as represented by comprehensive exam scores) can be made with 95% confidence : 
• The statistical analyses of exam scores revealed that students who were 
required to write their laboratory reports in the synopsis format learned the 
curriculum as well as those who wrote their reports in the traditional format, 
o The type of report had no negative impact on student learning. 
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o The order in which students wrote the two report types had no effect 
on learning. 
o Students performed similarly on the two exams. 
• The statistical analyses of composite ACT scores confirmed that higher ACT 
scores are a good predictor of higher grades in the Iowa State University 
industrial technology program. 
• The analysis of the exit survey with chi-squared tests of independence 
revealed that: 
o The students preferred the synopsis format to the traditional format. 
o The students perceived that the synopsis format allowed them to score 
higher on their exams (even though the data analyses do not support 
this). 
o The students perceived that the synopsis format required them to learn 
the material at a deeper level. The grader would concur; however, 
further examination using some criteria such as Bloom's Taxonomy is 
necessary to determine the actual differences in the level of student 
learning. 
o The students perceived that they had improved their technical writing 
skills by writing both types of lab reports. 
Based on the findings of these studies, recommendations for future research studies 
include: 
• Repeat this study: 
37 
o at other universities, which will help to confirm or refute the outcomes 
of this study. 
o in other courses with a laboratory component, which will confirm the 
effectiveness of the synopsis format in content areas other than 
Electrical Fundamentals. 
o with a larger sample size to increase the power of the statistical 
analyses and reduce the spread of the confidence intervals. 
o in an engineering curriculum. The curricula and students in the fields 
of technology and engineering are similar, which makes it worthwhile 
to establish the effectiveness of the synopsis report format in an 
engineering curriculum. 
• Investigate the causes of the significant differences between groups for the 
scores of lab experiments 1 and 4. The source(s) of the significant difference 
between group means for these two lab experiments is unknown. 
• Investigate whether the synopsis lab report format encourages students to 
develop abilities at higher levels of Bloom's Taxonomy than the traditional 
format. Hypothetically, the synopsis format requires readers to work at the 
synthesis level and the traditional format requires students to work at the 
application level. 
• Gather data on students' learning styles using a tool such as the Kolb Learning 
Style Inventory [22] and investigate relationships between learning styles and 
the lab report formats, which will establish whether learning styles influence 
student success on synopsis or traditional reports. 
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Investigate the effects of demographic factors such as age, student socio­
economic status, first-generation/traditional, underclassman/upperclassman, 
gender, race, etc., on success with the synopsis format. 
Since the synopsis format provides students with an equivalent learning experience to 
the traditional format, it is worthwhile to consider the additional benefits of the synopsis 
format, such as reduced instructor grading time and reduced student writing time - Hoffa 
[23] found that not only does the synopsis lab report format free up nearly five hours of 
students' out-of-class study time for other assignments, but with nine lab reports from 30 
students, the synopsis lab report format saves instructors approximately 20 hours of grading 
time over the course of a semester! The influence of the style of lab report on students' 
performance on individual lab experiments and mean lab experiment grades is also examined 
in Hoffa [23]. 
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CHAPTER 3. AN EVALUATION OF STUDENT PERFORMANCE ON 
TRADITIONAL LABORATORY REPORTS VS. SYNOPSIS 
LABORATORY REPORTS IN INDUSTRIAL TECHNOLOGY 
A paper submitted to The Journal of Technology Studies 
David W. Hoffa1 and Steven A. Freeman2 
Abstract 
Prior research has demonstrated with 95% confidence that having students write 
synopsis laboratory reports, succinct syntheses of the experiment, lecture, and readings, 
instead of longer, introduction/results/conclusion traditional laboratory reports does not 
influence exam scores. This study extends this line of research by investigating the impact of 
these lab report formats on student learning as measured by laboratory report scores. A 
convenience sample of 56 Iowa State University industrial technology students was 
randomized into one of two groups that were required to write five synopsis reports followed 
by four traditional reports or vice-versa. The analysis of mean laboratory report scores using 
the paired-samples /-test revealed no significant difference between treatments (p = 0.843, 
confidence interval = -0.252; 0.207). The analysis of the mean scores of the nine individual 
laboratory reports using two-sample /-tests revealed no significant difference between groups 
for seven of the nine reports. The results of an end-of-semester exit survey revealed that 
students believed the synopsis format helped them to achieve higher grades on their 
laboratory reports (p = 0.002), even though the formal analyses indicate no significant 
differences. 
1 Graduate student, primary researcher, and author, Department of Agricultural and Biosystems Engineering. 
2 Associate Professor, Department of Agricultural and Biosystems Engineering. 
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Introduction 
Many industrial technology programs incorporate both a lecture component and a 
laboratory (lab) component in order to help students increase their understanding of the 
curriculum. Felder and Peretti (1998) said, "a basic tenet of learning theory is that people 
learn by doing, not by watching and listening. Engineering [and technology] laboratory 
courses are consequently crucial to the learning and retention of engineering [and 
technology] principles (p. 1). While the teaching methods employed in the design of a 
classroom experiment could be called into question (Hart et al., 2000; Shapiro, 1991; 
Connor, 1977), there is no doubt that the lab experiment is a commonly employed teaching 
tool in industrial technology. The purpose of laboratory experiments in industrial technology 
is, as Gillet, Latchman, Salzmann, and Crisalle (2001) said, "to motivate, illustrate, and 
enlighten the presentation of the subject matter addressed in the lecture" (p. 190). 
A written report often follows the lab experiment in order to cause the student to 
reflect on, summarize, and quantify the laboratory experience. 'Learning by doing' in the 
laboratory followed by reflecting on that experience and writing about it in the form of a 
report can only further enhance learning. Lederman (1999) said that "the assumption that 
students are likely to learn the nature of science [or technology] through implicit instruction 
(i.e. performance of scientific inquiry with no reflection on the nature of the activity) should 
be called into question" (p. 928). A well-designed lab report asks a student to reflect on the 
activity, the assigned readings, and the lecture content, and synthesize these into a new, 
succinct document. These are the primary goals of the synopsis lab report format. 
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Writing Across the Curriculum 
Writing Across the Curriculum (WAC), a concept established in the 1980s in 
response to the perception that students were lacking in their abilities to write, recognizes 
"the importance of writing in non-English curriculum and encourages college teachers to 
include discipline-specific writing in their courses" (Boyd & Hassett, 2000, p. 409). WAC 
activities in the classroom can be categorized as Writing to Learn (WTL) or Writing in the 
Disciplines (WID). WTL is summarized by Romberger (2000) as an 
approach to WAC [that] frequently makes use of journals, logs, microthemes, and 
other, primarily informal, writing assignments. If [students] write reactions in their 
own words to information received in class or from reading, students often 
comprehend and retain information better. Also, because students write more 
frequently, they either maintain or improve their writing skills and avoid a decrease in 
writing ability from entrance to senior year ( Writing to Learn section). 
On the other hand, WID "is premised on the idea that students become better readers, 
thinkers, and learners in a discipline by [writing in] the forms and conventions specific to it" 
(Brewster and Klump, 2004, p. 19). A WID-focused course might include article and book 
reviews, annotated bibliographies, literature reviews, research papers, and/or laboratory 
reports as assignments. 
The literature repeatedly reflects industry's desire for graduates that have solid 
written communication skills. Some examples: 
• Nixon and Fischer (2001) found that 
[a] lengthy review of the curriculum in the College of Engineering at the 
University of Iowa, conducted from 1997 to 2000[,] made it apparent that subjects 
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were not gaining appropriate communications skills from the curriculum. It was 
apparent from both advisory board input and from ABET [Accreditation Board 
for Engineering and Technology] concerns that steps were needed to address this 
lack (p. T2G/1). 
• Doumont (2002) said that "it was a well-known complaint from real-world companies 
that the young graduates they hire were ill-prepared for... communicating in the 
workplace" (p. 138). 
• Baren and Watson (1993) also found a strong desire for engineering and technology 
graduates with good communication skills: 
[A] cursory look through the classified section of any newspaper indicates that 
'good communication skills' were a requirement of most companies which hire 
engineers. Campus recruiters, members of [Temple University's] industrial 
advisory committees, senior design industry advisors[,] and other practicing 
engineers continue to emphasize the need for young engineers [and technologists] 
'who can communicate' (p. 432). 
Synopsis and Traditional Laboratory Reports 
Synopsis Laboratory Reports 
A synopsis report was restricted to a single page and focused on relating the content 
of the experiment to the curricular content. For example, if an experiment was performed on 
the electrical quantity of resistance, a synopsis should not have reported the results of any 
measurements taken during the experiment, but instead generically discussed the electrical 
property of resistance. The report was to be written in a style similar to an abstract or 
executive summary; it was to be written to an audience that wants to know the gist of the 
work that was performed sparing the minutiae - a corporate Vice President, for example. 
The writer was not permitted to discuss experiment-specific material like setup, procedures, 
or measurement results, and it was to be written in the passive voice and present tense (J. R. 
Wright"1, personal communication, 2005). 
The synopsis format ignores the before and during, focusing on the after, or 
conclusion (Doumont, 2003). A synopsis is to be written devoid of all experiment-specific 
information and facts (such as problems encountered, measured results, and procedures) and 
requires the writer to think deeply about the purpose of the experiment as it relates to the 
theoretical concept(s) discussed in assigned readings and lecture content, and synthesize 
these into a new, succinct document. While interpretations of Bloom's Taxonomy vary, it 
seems appropriate that the summarization and recombination of readings, class discussions, 
and laboratory experiences to produce an original work falls within the synthesis level of the 
taxonomy (Bloom, 1956; Krumme, 2005). 
The synopsis format - a succinct, single page document that is written to a reader that 
needs an accurate summary of what has taken place - is a model taken directly from industry. 
According to Wright (2005), "TENERGY's research and development personnel were 
required to produce 1-2 page synopses of our weekly research findings for review by 
management. A synopsis [at TENERGY, L.L.C. was defined as] an abbreviated briefing that 
attempts to summarize and disseminate key significant information to others as a 
communication tool" (personal communication, August 25, 2005). The synopsis lab report is 
" Dr. John R Wright, Jr., an early proponent of the synopsis laboratory report format in industrial technology, is 
an Associate Professor of Automation & Electronics Technologies at Millersville University of Pennsylvania 
and a former Technical Manager at TENERGY, L.L.C. 
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one method of bringing this type of writing into the curriculum and falls into the Writing in 
the Disciplines concept of the Writing Across the Curriculum movement (Brewster and 
Klump, 2004; Romberger, 2000). 
Traditional Laboratoiy Reports 
Table 1 
Major Headings Required for Traditional Laboratory Reports. 
Heading Description 
Title Page A specific format was specified. 
Introduction The student was to explain why the experiment was worth performing, what the intended 
outcomes were believed to be, and the perceived importance of the experiment. This 
section was to be written in future tense. 
Results The student was to include the completed lab experiment handout as the results section. 
The results were graded for accuracy. 
Discussion The setup, procedures employed, measurements and results, and problems encountered 
with equipment or procedures of the lab experiment were to be discussed in detail in this 
section. This section was to be written in past tense. 
Conclusion The student was to conclude by summarizing the experiment and making an attempt to 
relate the lecture and reading to the lab. This section was to be written in the present 
tense. 
The traditional lab report, for the purposes of this study, was defined as a report in 
which subjects may take as much space as they wish in order to report the information in 
Table 1. The traditional style of lab report is written chronologically, similar to other 
documents that have the purpose of reporting work. "They present the reason for the work in 
an introduction (the before), detail this work in a body (the during), and report its outcome in 
a conclusion (the after) (Doumont, 2003). For the purposes of this study, subjects were 
required to separate the conclusion into two separate sections; the discussion and the 
conclusion. The discussion section was the place to discuss the experiment, the procedure, 
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and the results, while the conclusion was a brief section that attempted to tie the experiment 
to the curricular content. 
While the experiment itself may be on the third (application) level of Bloom's (1956) 
Taxonomy of Educational Outcomes, the traditional report style promotes the rehashing of 
the experimental procedure and results, but discourages deep thought regarding the purpose 
of the experiment and its relation to the curriculum; therefore, the writer of a traditional lab 
report operates at the second level (comprehension). At the comprehension level, students 
demonstrate their understanding of concepts by recalling what they have learned, translating 
and interpreting findings, and explaining expected and unexpected results (Bloom, 1956; 
Krumme, 2005). 
Hoffa and Freeman (2005a) discovered that the synopsis lab report format provides 
students with an equally effective learning experience as the traditional report format based 
on exam scores; however, that study did not address the direct impact of the lab report style 
on student performance on lab reports. This paper investigates this extended measure of the 
efficacy of the synopsis lab report format. 
Methodology 
Purposes of the Study 
The study was guided by two research questions: 
1. Does the style of lab report influence mean scores on lab experiments? 
2. Does the style of lab report influence individual student scores on individual 
lab experiments? 
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Population and Sample 
The population of this study was undergraduate industrial technology majors at Iowa 
State University. The convenience sample contained the students who enrolled in ITEC 140, 
Electrical Fundamentals, in the Fall 2004 (30 students) and Spring 2005 (26 students) 
semesters, for a total sample size of 56 students. Each student was counted as one 
experimental unit. 
Each subject was randomized into one of two groups: Group 1 wrote five synopsis 
reports followed by four traditional reports; Group 2 wrote five traditional reports followed 
by four synopses. 
Data Collection 
Each subject was required to perform nine lab experiments, which were designed to 
support and enhance the learning of the course content. After each experiment, subjects were 
allotted one week in which to complete and submit a report based on that experiment. The 
instruments used for data collection included a series of nine lab reports from each subject 
(five synopses and four traditional reports or vice versa), ACT scores, and an end of semester 
"exit survey" of attitudes and preferences was administered via WebCT Campus Edition 
version 4.1 (WebCT, 2005). 
Assumptions 
1. The participants worked to the best of their abilities on all lab experiments and lab 
reports. 
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2. The participants were representative of undergraduate industrial technology 
students at Iowa State University. 
3. The concerns of engineering students' written communication skills closely 
parallel those of students in industrial technology. 
4. An abbreviated format of lab report that provides students with an equivalent 
learning experience is desirable to both educators and students in the field of 
industrial technology. 
Delimitations 
1. Only subjects who enrolled in the Fall, 2004 and Spring, 2005 semesters of ITEC 
140, Electrical Fundamentals, were invited to participate in the study. 
2. Data regarding subjects' individual learning styles were neither gathered nor 
taken into account in the analysis. 
Grading and Reliability 
Traditional reports were graded on content, clarity, completeness, spelling, grammar, 
correctness of results, and adherence to format. Synopsis reports were graded on content, 
clarity, completeness, spelling, adherence to format, and grammar, but the results of the lab 
were not considered as a part of the grade; students who wrote synopsis reports had their 
experiment results checked for accuracy in the lab and were given instructor approval to 
consider the experiment completed and begin writing their reports. Each report was worth a 
maximum of 10 points. 
The use of grading rubrics provided reliability by ensuring that every lab report with a 
similar grade has attained a comparable level of achievement. The course materials (lecture 
content, textbook, homework assignments, lab experiments, exam content, and other 
handouts), as well as the course structure (rules, expectations and requirements, and 
weighting of graded materials) remained fixed for the duration of the study. 
To control bias (positive or negative), every synopsis was graded anonymously by 
requiring the subjects to format their reports with their name in the upper header - when the 
reports were clipped into a clipboard for grading, the clip covered the names of the authors. 
Traditional reports, which had a cover page as a requirement of the format and the lab 
handout included as the results section, were impossible to assess anonymously. 
Statistical Design 
The statistical analyses were performed using SPSS for Windows version 11.0 (2001) 
statistical software. The two-sample /-test (equal variances not assumed), paired-samples /-
test, regression analysis, and Analysis of Covariance (all using a = 0.05) were used to 
discover whether the style of lab report influenced mean scores on lab experiments. The 
main effect of the order in which subjects wrote the two styles of lab reports was analyzed 
with the two-sample /-test to discover if there was a significant difference in mean report 
scores between subjects who wrote synopsis reports first (Group 1) and subjects who wrote 
traditional reports first (Group 2). The paired-samples /-test was applied to the mean scores 
of the two report types to discover if the main effect of treatment was statistically significant. 
The difference of each subject's mean synopsis report and traditional report scores was 
computed and analyzed with the two-sample /-test to discover whether there was a significant 
interaction effect (treatment * order). Analysis of Covariance was employed, using the 
averaged and difference lab report scores as dependent variables and ACT scores as the 
covariate. 
To discover whether treatment influenced individual students' scores on the nine 
individual lab experiments, the mean synopsis grade and the mean traditional report grade for 
each of the nine lab experiments were analyzed with the two-sample /-test (equal variances 
not assumed). 
Results and Discussion 
Does the style of lab report influence mean scores on lab experiments? 
One outlier was revealed when the data were analyzed with a boxplot; the data from 
the subject who provided the outlier was discarded from the set, which reduced the number 
of subjects for the following analyses to 55. Some subjects' ACT scores were unavailable 
because students who change majors or transfer from other universities are not required to 
report their ACT scores for admission into the industrial technology program - this reduced 
the total number of subjects available for all analyses involving ACT scores to 48. The range 
of ACT scores for the sample was between 16 and 29. All of the following data are in units 
of 'points out of ten'. 
For Set 1 (each student's mean score for labs 1-5), the mean lab report score of 
synopsis report writers was 7.93 and the mean lab report score of traditional report writers 
was 7.79 (see Table 2, Figure 1). The two-sample /-test analysis of Set 1 revealed no 
statistically significant difference in mean lab report scores between synopsis report writers 
and traditional report writers (p = 0.542, confidence interval = -0.312; 0.587). 
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Analysis of Covariance revealed no significant effect for Group * ACT for Set 1 (F 
(9,47) = 0.746, p = 0.664). Since the Group * ACT interaction had no significant effect, it 
was removed from the model, which was then reanalyzed using ACT as a covariate. It was 
then revealed that ACT scores had no influence over the students' success on the first five lab 
reports. (F(l,47) = 0.054,p = 0.817). 
Table 2 
Descriptive Data of Lab Report Scores (in points out of 10). 
Overall Synopsis Reports Traditional Reports 
Set Mean Range Mean Range Mean Range 
1 7.81 6.30-9.80 7.93 6.70-9.20 7.79 6.30-9.80 
2 8.15 6.38-9.88 8.08 6.38-9.88 8.25 6.63-9.63 
For GROUP= Synopsis First For GROUP= Traditional First 
j 1  "q 
U J L i-'i| 
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Figure 2. Histograms for Set 1 Lab Report Scores (in decimal score). 
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For GROUP= Synopsis First For GROUP= Traditional First 
Figure 2. Histograms for Set 2 Lab Report Scores (in decimal score). 
For Set 2 (each student's mean score for labs 6-9), the mean lab report score of 
synopsis report writers was 8.08 and the mean lab report score of traditional report writers 
was 8.25 (see Table 2, Figure 2). The two-sample /-test analysis of Set 2 revealed no 
statistically significant difference in mean lab report scores between synopsis report writers 
and traditional report writers (p = 0.443, confidence interval = -0.274; 0.617). Analysis of 
Covariance revealed no significant effect for Group * ACT for Set 2 {F (9,47) = 0.936, p = 
0.513). Since the Group * ACT interaction had no significant effect, it was removed from the 
model, which was reanalyzed using ACT as a covariate. It was then revealed that ACT 
scores had a significant positive relationship with the mean scores of lab reports 6-9 (F (1,47) 
= 8.076, p = 0.007). Regression analysis of the Set 2 data revealed that ACT scores had a 
positive relationship with students' Set 2 mean scores (F (1,47) = 8.264, p = 0.006, B = 
0.0859). The 95% confidence interval of the regression analysis revealed that every one 
point of increase in ACT score resulted in an increase in Set 2 lab report scores between 
0.026 and 0.146. This indicates that an Iowa State University industrial technology student 
with an ACT score of 29 could be expected to earn a Set 2 mean between 0.26 and 1.46 
points higher than a student with an ACT score of 19. There is no clear explanation for why 
there is a significant relationship between ACT scores and Set 2 lab report scores, but not the 
Set 1 lab report scores; one possible explanation could be that Set 2 contained only four lab 
reports, whereas Set 1 contained five. 
The paired-samples /-test analysis of the mean lab report scores grouped by lab report 
type (the main effect of treatment) revealed the synopsis lab report writers' mean score was 
8.01 and the traditional lab report writers' mean score was 8.03. No statistically significant 
difference between treatments was discovered (p = 0.843, confidence interval = -0.252; 
0.207). The confidence interval here is narrower than the smallest grading increment used by 
the instructor (1/2 point). There was a statistically significant correlation (0.486, p < 0.001) 
between each student's mean synopsis report grade and mean traditional report grade, which 
indicates that the students' performances were similar in both treatments. Regression 
analyses of the lab report grades grouped by treatment revealed that ACT scores did not have 
a significant relationship with the mean scores of synopsis report writers (F (1,47) = 3.415, p 
- 0.071, confidence interval = -0.005; 0.121) or traditional report writers (F (1,47) = 0.861, p 
= 0.358, confidence interval = -0.039; 0.105). 
When the Set 1 and Set 2 means from each student were averaged, it was revealed 
that the mean score of Group 1 (synopsis reports first) was 8.09 and the mean score of Group 
2 (traditional reports first) was 7.94. The two-sample /-test revealed that the order in which 
the two styles of lab reports were written had no statistically significant effect on mean lab 
report scores (p = 0.427, confidence interval = -0.236; 0.548). The Analysis of Covariance 
of the averaged Set 1 and Set 2 scores revealed that the interaction effect Group * ACT was 
not significant (F (9,47) = 0.675, p = 0.723). Since the Group * ACT interaction had no 
significant effect, it was removed from the model, which was then reanalyzed using ACT as a 
covariate. It was then revealed that ACT scores did not have a significant relationship with 
order (F(l,47) = 2.597, p = 0.114). 
When the difference (Set 1 minus Set 2) between each student's Set I and Set 2 means 
is analyzed, the mean difference score of Group 1 was -0.321% and the mean difference 
score of Group 2 was -0.286%. Analysis of the interaction effect treatment * order with the 
two-sample /-test revealed that the mean difference scores between groups were not 
significantly different {p = 0.871, confidence interval = -0.468; 0.398). The Analysis of 
Covariance of the difference of each student's Set 1 and Set 2 scores revealed that the 
interaction effect (Group * ACT) was not significant (F (9,47) = 1.388, p = 0.248). Since the 
Group * ACT interaction had no significant effect, it was removed from the model, which 
was then reanalyzed using ACT as a covariate. It was then revealed that ACT scores had a 
significant relationship with the students' changes in lab report scores from one set to the 
other (F (1,47) = 6.778, p = 0.012). Regression analysis revealed a significant negative slope 
(F (1,47) = 7.517, p = 0.009, B= -0.081), which indicates that higher ACT scores resulted 
in more consistent mean lab report scores. The 95% confidence interval revealed that the 
mean lab report scores of a student with an ACT score of 29 should be 0.22 to 1.41 points 
closer together than those of a student with an ACT score of 19. 
Together, the lab report mean score analyses strongly indicate (with 95% confidence) 
that in terms of lab report grades, the students in the sample who wrote their lab reports in the 
synopsis format performed just as well as those who wrote their lab reports in the traditional 
format. Therefore, one can assume that synopsis lab reports would have no negative impact 
on the learning of industrial technology students if implemented elsewhere in the curriculum. 
The ACT score covariance and regression analyses indicate that when comparing the two 
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types of lab reports, students with higher ACT scores have no advantage over lower-scoring 
ACT examinees, but they could be expected to achieve consistently higher mean report 
scores. 
Does the style of lab report influence individual student scores on individual lab 
experiments? 
Table 3 
Sources of Reduction in Sample Size for the Nine Two-sample t-tests 
Group 1 Group 2 
Report 
Missing 
Data Outliers Final n 
Missing 
Data Outliers Final n Total n 
1 29 3 24 53 
2 2 27 27 54 
3 2 27 27 54 
4 1 28 27 55 
5 29 3 24 53 
6 1 1 27 27 54 
7 1 26 1 28 54 
8 2 24 3 27 51 
9 3 26 1 26 52 
Note. Group 1 had an original sample size of 29 and Group 2 had an original sample size of 27. 
This question was addressed by applying the two-sample /-test, without assuming 
equal variances, to the data of each of the nine individual lab reports. The units are 'score 
out of 10 points'. As a result of missing data and/or outliers (as identified via boxplot 
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analyses), the initial sample size of 56 students (29 in Group 1 and 27 in Group 2) was 
reduced in each case to the sample sizes indicated in Table 3. A compilation of the results of 
the nine /-tests appears in Table 4. 
Table 4 
Outcomes of the Nine Two-sample t-tests (outliers removed) 
Synopsis Traditional 
Report n Mean n Mean dfa Pb 
1 29 7.12 24 7.90 44.51 0.018 
2 27 8.46 27 8.13 45.34 0.226 
3 27 7.7 27 7.69 40.37 0.959 
4 28 8.61 27 7.56 43.46 <0.001 
5 29 7.88 24 8.27 50.26 0.176 
6 27 8.19 27 8.26 48.28 0.796 
7 26 7.96 28 8.29 50.92 0.25 
8 24 8.15 27 8.09 43.00 0.859 
9 26 8.19 26 8.58 43.19 0.197 
Note. aEqual variances are not assumed. 
bBolded rows indicate a significant difference. 
The analysis of Lab 1 revealed a mean synopsis score of 7.12 and a mean traditional 
score of 7.90. The two-sample t-test analysis of the data set revealed a statistically 
significant difference between the mean synopsis report score and the mean traditional report 
score (p = 0.018, confidence interval = -1.41; -0.142), which is likely the result of a learning 
curve. The students in the sample had never been exposed to the synopsis lab report format 
prior to their involvement in the study and there may have been confusion or trepidation 
regarding their first report. By the second attempt at writing a synopsis report, the students 
had received feedback from the instructor and had a better grasp of the expectations for the 
assignments. It is worthwhile to note that the 95% confidence interval discovered that the 
true mean of synopsis reports could be worse than the true mean of traditional reports by as 
much as 1.41 points or as little as 0.142 points. 
The analysis of Lab 4 revealed a mean synopsis score of 8.61 and a mean traditional 
score of 7.56. The two-sample /-test analysis of the data set revealed a statistically 
significant difference between the mean synopsis report score and the mean traditional report 
score {p < 0.001, confidence interval = 0.525; 1.578), the source of which is unclear. The 
root cause may lie in the topic of the experiment, in the way the experiment handout was 
written, or perhaps there is truly something about Lab 4 that lent itself to the synopsis lab 
report format. It is worthwhile to point out that the 95% confidence interval revealed that the 
actual difference between Lab 4 group means could be as large as 1.578 points or as small as 
0.525 points. 
Exit Survey 
Forty-two of the 56 subjects involved in the study responded to the WebCT Exit 
Survey for a response rate of 75%. The results provided useful data about the subjects' 
preferences between the synopsis and traditional report formats. The respondents were asked 
to respond to the question on a 5-point Likert scale (strongly disagree [1], disagree [2], 
neither agree nor disagree [3], agree [4], strongly agree [5]). The survey contained two 
questions pertaining to students' perceptions of the impact of the lab report style on their lab 
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report grades; the synopsis format helped me score higher on my lab reports, and the 
traditional report format helped me score higher on my lab reports. For ease of 
interpretation, negative responses (1 and 2) and positive responses (4 and 5) were grouped 
together, and neutral responses (3) were ignored. 
45.2% of the respondents gave a positive response to the first question and 21.4% 
responded positively to the second question, indicating that students perceived that the 
synopsis lab report format increased their likelihood to do well on their lab reports. The 
Pearson Chi-square Test of Independence revealed a statistically significant difference in 
positive responses between the two questions (p = 0.002). 
Conclusions and Recommendations 
Based on the results of this study, the following conclusions can be made with 95% 
confidence: 
• The statistical analyses of lab report grades revealed that the synopsis lab 
report format had no negative influence on students' mean lab experiment 
scores. 
o The type of report had no negative impact on mean lab report grades, 
o The order in which students wrote the two report types had no 
significant effect on lab report grades. 
o There was not a significant interaction effect between the type of 
report and the order in which the two types of reports were written, 
o ACT score covariance analysis indicated that neither report format 
favored students with ACT scores of a particular range. 
• ACT scores are a good predictor of student achievement in the 
Iowa State University industrial technology program. 
• The statistical analyses of individual lab report grades revealed that the type of 
lab report only influenced individual student scores on two out of nine 
individual lab experiments. 
o The cause of the significant difference between groups in Lab 1 scores 
was likely the result of a learning curve for synopsis writers. 
o The cause of the significant difference between groups in Lab 4 
(parallel circuits) scores is undetermined and needs to be investigated. 
• The analysis of the relevant exit survey questions revealed that the students 
believed the synopsis report format helped them achieve higher grades on 
their lab reports, even though the analyses of lab report grades do not support 
that outcome. 
The results of this study provide additional evidence to support Hoffa and Freeman's 
(2005a) discovery that the synopsis lab report format has no negative impact on the learning 
of industrial technology students. Since these studies have determined that the synopsis lab 
report format provides students with an equivalent learning experience as with traditional lab 
reports, the additional benefits of the synopsis report format can be considered relevant -
Hoffa and Freeman (2005b) found that not only does the synopsis lab report format free up 
nearly five hours of out-of-class study time for other assignments per student over the 
duration of a semester, but it also saves instructors approximately 20 hours of grading time! 
The full details of this study can be found in Hoffa (2005). 
63 
The following are recommended for future studies: 
• Repeat this study at other universities. 
• Repeat this study in other courses with a laboratory component. 
• Repeat this study with a larger sample size to reduce the spread of the 
confidence intervals. 
• Repeat this study in an engineering curriculum. 
• Investigate the cause of the significant effect of the ACT score covariate on 
the Set 2 mean lab report scores. 
• Investigate the true causes of the significant differences between group means 
for Lab 1 and Lab 4. 
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CHAPTER 4. REDUCING STUDENT WRITING TIME AND 
INSTRUCTOR GRADING TIME OF LABORATORY REPORTS 
A paper submitted to The Journal of Industrial Technology 
David W. Hoffa" and Steven A. Freeman2 
Abstract 
Previous studies have demonstrated with 95% confidence that the synopsis laboratory 
report format, a brief, information-rich summary, provides students with an equally positive 
learning experience in comparison to the longer, introduction/results/conclusion "traditional" 
laboratory report format. This study examined the additional benefits of the synopsis 
laboratory report format; reduced student writing time and instructor grading time. A 
convenience sample of 56 Iowa State University industrial technology students was 
randomized into one of two groups that were required to write either five synopses followed 
by four traditional reports or four synopses followed by five traditional reports. The analysis 
of grading times using the paired-samples t-test revealed that synopsis reports required 4.46 
to 5.76 fewer minutes to grade than traditional reports (p < 0.001). The analysis of student 
writing times using the paired-samples t-test revealed that synopsis reports required 33.26 to 
46.58 fewer minutes to write than traditional reports (p < 0.001). The results of an end-of-
semester exit survey revealed that students also perceived the difference in writing time (p < 
0.001). 
1 Graduate student, primary researcher, and author, Department of Agricultural and Biosystems Engineering. 
2 Associate Professor, Department of Agricultural and Biosystems Engineering. 
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Introduction 
Traditionally, laboratory (lab) reports in industrial technology are written in the 
"introduction/results/conclusion" format, which are lengthy both for students to write and for 
instructors to grade. The synopsis format of lab report requires students to synthesize the lab 
experiment, the lecture, and the readings into a succinct, one page (maximum) report, which 
is similar to an executive summary in that it is written to an imaginary audience of someone 
who is too busy to read a lengthy report that includes 'unimportant' details - an executive 
Vice President, for example (Hoffa and Freeman, 2005b). 
Hoffa and Freeman discovered that there was no statistically significant difference 
between students' grades on synopsis lab reports and traditional lab reports (2005a) and that 
(in terms of exam scores) the synopsis lab report format provided students with an equally 
effective learning experience as the traditional report format (2005b). Scores of authors 
including Kelly and LeDocq (2001), Miller (2001), and Wood (1998) have alluded to 
instructors' desires to minimize the amount of time spent grading, which is surely a point no 
instructor responsible for grading papers would argue! Although the literature does not 
support a need for reducing the amount of time students spend writing, we offer justification 
and reasons to adopt such a strategy. 
Purposes of the Study 
The study had two purposes: 
1. Statistically determine the difference in the amount of time required for 
students to write synopsis format lab reports versus traditional format lab 
reports. 
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2. Statistically determine the difference in the amount of time required for 
instructors to grade synopsis format lab reports versus traditional format lab 
reports. 
Methodology 
Population and Sample 
The population of this study was undergraduate industrial technology majors at Iowa 
State University. The convenience sample contained the students who enrolled in ITEC 140, 
Electrical Fundamentals, in the Fall 2004 (30 students) and Spring 2005 (26 students) 
semesters, for a total sample size of 56 students. Each student was counted as one 
experimental unit and was randomized into one of two groups: Group 1 wrote five synopsis 
reports followed by four traditional reports and Group 2 wrote five traditional reports 
followed by four synopsis reports. 
Data Collection 
Each subject was required to perform nine lab experiments, which were designed to 
support and enhance the learning of the course content. After each experiment, subjects were 
allotted one week in which to complete and submit a report based on that experiment. To 
gather writing time data, each subject was required to report the "time to complete" their 
reports - specifically, they were required to report the time from the moment they began 
gathering their materials and thoughts in preparation for writing the paper, through the 
moment the paper was considered completed and ready for printing. To gather grading time 
data, the course instructor simply noted the time at the beginning and end of the grading 
69 
process for each report. Additionally, an end of semester "exit survey" of attitudes and 
preferences was administered via WebCT Campus Edition version 4.1 (WebCT, 2005). 
Assumptions 
1. The participants worked to the best of their abilities on all lab experiments and lab 
reports. 
2. The participants were representative of undergraduate industrial technology 
students at Iowa State University. 
3. An abbreviated format of lab report that provides students with an equivalent 
learning experience is desirable to both educators and students in the field of 
industrial technology. 
Delimitations 
1. Only students who enrolled in the Fall 2004 and Spring 2005 semesters of ITEC 
140, Electrical Fundamentals, were invited to participate in the study. 
2. The times reported by subjects on their lab reports were assumed to be accurate. 
Statistical Design 
The statistical analyses were performed using SPSS for Windows version 11.0 (2001) 
statistical software. Since the synopsis format restricted the students to one side of one page 
of double-spaced text, it should have required less time for instructors to grade and for 
students to write than grading and writing traditional reports. To discover the differences in 
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mean grading time and mean writing time between synopsis and traditional reports, the 
paired samples /-test was employed. 
Reliability 
The use of grading rubrics provided reliability by ensuring that every lab report with a 
similar grade has attained a comparable level of achievement. The course materials (lecture 
content, textbook, homework assignments, lab experiments, exam content, and other 
handouts), and the course structure (rules, expectations and requirements, and weighting of 
graded materials) remained fixed for the duration of the study. 
To control bias (positive or negative), every synopsis was graded anonymously by 
requiring the subjects to format their reports with their name in the upper header - when the 
reports were clipped into a clipboard for grading, the clip covered the names of the authors. 
Traditional reports, which had a cover page as a requirement of the format and the lab 
handout included as the results section, were impossible to assess anonymously. 
Findings 
Writing Time 
A boxplot analysis revealed three outliers in the synopsis writing time data and two 
outliers in the traditional writing time data (one of which came from the same subject that 
provided an outlier in the synopsis group); in total, four rows of data were removed from the 
set, reducing the sample size for the paired samples /-test analysis to 52. Repeating the 
boxplot analysis revealed yet another outlier in the traditional report data, further reducing 
the total number of subjects to 51. 
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Table 1 
Mean Times to Grade and Write Synopsis and Traditional Lab Reports 
Synopsis Traditional 
Problem Mean Time Range Mean Time Range 
Grading Time 3.97 2.00-6.40 9.03 4.75-13.60 
Writing Time 50.81 30.00-88.75 89.16 37.00-155.20 
30 0 40 0 50 0 SOO 70 0 60 0 90 0 40 0 60 0 50 0 100 Û 120 G "40 0 160 0 
35 0 45.0 55.0 65 0 75 n 35 0 50 0 7Û.0 90.0 1100 130 0 150 0 
Synopsis Traditional 
Figure 3. Histograms of the writing time data after the removal of outliers (in minutes). 
Table 1 and Figure 1 show that the mean time to write a traditional report was 89.16 
minutes and the mean time to write a synopsis report was 50.81 minutes. The paired samples 
/-test revealed a statistically significant difference in mean writing time between synopsis and 
traditional lab reports (p < 0.001). The 95% confidence interval revealed that synopsis 
reports take between 32.37 and 44.35 fewer minutes to write. There was a strong, positive 
correlation (0.725, p < 0.001) between students' synopsis report writing time and traditional 
report writing time. This indicates that students who write at a certain pace in one style were 
likely to write at a similar pace in the other style. 
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Grading Time 
Std D~v = 1 01 Sid Dev = I ,9d 
Traditional Synopsis 
Figure 4. Histograms of the grading time data after the removal of the outlier (in minutes). 
A boxplot analysis revealed a single outlier in the synopsis grading time data, which 
was removed from the data set, reducing the sample size for the paired samples /-test analysis 
to 55. Table 1 and Figure 2 show that the mean time to grade a traditional report was 9.03 
minutes and the mean time to grade a synopsis report was 3.97 minutes. The paired samples 
/-test revealed a statistically significant difference in mean grading time between synopsis 
and traditional lab reports {p < 0.001). The 95% confidence interval revealed that synopsis 
reports take between 4.46 and 5.76 fewer minutes to grade. There was not a significant 
correlation between synopsis report grading time and traditional report grading time (-0.234, 
p = 0.074). The lack of a significant correlation here is likely the result of the differing 
amounts of attention required by well-written reports versus poorly written reports. Well-
written papers, regardless of format, took a minimal amount of time to read and assess; on 
the contrary, poorly written papers required much more time to analyze, critique, and assess. 
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Exit Survey 
Forty-two of the 56 subjects involved in the study responded to the WebCT Exit 
Survey for a response rate of 75%. The results of the survey provided useful data about the 
subjects' preferences between the synopsis and traditional report formats. The respondents 
were asked to respond to the question on a 5-point Likert scale (strongly disagree [1], 
disagree [2], neither agree nor disagree [3], agree [4], strongly agree [5]). The survey 
contained one question regarding the students' perception of reduced writing time of the 
synopsis format, which read Synopsis reports took less time for me to write than traditional 
reports. For ease of interpretation, negative responses (1 and 2) and positive responses (4 and 
5) were grouped together. Neutral responses (3) were ignored, which further reduced the 
sample size for the following analysis to 38. 15.8% of the respondents responded negatively, 
while 84.2% responded positively. The analysis of this question with the Pearson Chi-square 
Test of Independence revealed a statistically significant difference in positive and negative 
responses (p < 0.001). 
Implications 
Since Hoffa and Freeman discovered that the synopsis lab report format has no 
negative impact on student learning either in terms of exam scores (2005b) or in terms of 
performance on lab report assignments (2005a), the findings of this study have the following 
implications for faculty, students, and administrators in industrial technology curricula: 
• The paired-samples /-test analysis of the difference in grading time between 
synopsis reports and traditional reports has revealed that the synopsis report 
format requires between 4.46 and 5.76 fewer minutes per report to grade. 
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o If a course requires nine lab reports from each of 30 students, its 
instructor could expect to spend at least 1,204 fewer minutes 
(approximately 20 hours) grading those papers if the synopsis format 
were used instead of the traditional format. 
• This represents a significant reduction in workload for course 
instructors (and/or teaching assistants responsible for grading 
papers), which becomes increasingly significant with class 
size. 
o The reduction in grading workload could be used by busy professors to 
increase productivity in research, service, or improving other aspects 
of teaching, providing a better learning environment for the students. 
• The paired-samples /-test analysis of the difference in mean writing time 
between synopsis reports and traditional reports has revealed that students 
require between 32.37 and 44.35 fewer minutes per report to write in the 
synopsis format than in the traditional format. 
o If a course instructor requires each student to write nine lab reports, 
they could expect each student to spend a minimum of 291 fewer out-
of-class minutes (nearly five hours) writing synopsis lab reports than 
traditional lab reports over the duration of the semester. 
o If the results of the writing time analyses are scrutinized strictly in 
terms of the effect of 'time on task', one could conclude that 
increasing the mean amount of out-of-class writing per curriculum unit 
from 51 minutes to 89 minutes per student had no effect on how well 
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students learned the material or on their performance on the 
assignments for that curriculum unit. 
• The combination of reduced grading load on the instructor and reduced 
writing time for the students allows possibilities for additional readings, 
papers, or other homework assignments. 
o An instructor could choose to develop additional assignments that 
target students with learning styles that may not promote success on 
writing assignments. 
The following are recommended for future studies: 
• Repeat this study at other universities. 
• Repeat this study in other courses with a laboratory component. 
• Repeat this study with a larger sample size to reduce the spread of the 
confidence intervals. 
• Repeat this study in an engineering curriculum. 
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CHAPTER 5. SUMMARY, CONCLUSIONS, & RECOMMENDATIONS 
General Summary 
In a semester when 25 students write 10 lab reports each in the synopsis laboratory 
report format, instructors can be 95% confident that student mean writing time will be 
reduced by at least 5.5 hours per semester and instructor mean grading time will be reduced 
by at least 18.6 hours per semester, and student learning will not be negatively impacted. 
Additionally, students prefer the synopsis lab report format and believe it provides them with 
a more beneficial, more efficient learning experience. The combination of reduced grading 
load on the instructor and reduced out-of-class study time for the students allows possibilities 
for additional readings, papers, or other homework assignments. An instructor could choose 
to develop additional assignments that target students with learning styles that may not 
promote success on writing assignments. 
Summary of Results by Research Question 
Research Question 1 
The statistical analyses of exam scores revealed that students who were required to 
write their laboratory reports in the synopsis format learned the curriculum (as represented by 
comprehensive exam scores) as well as those who wrote their reports in the traditional 
format. 
• Students who were required to write their laboratory reports in the synopsis 
format learned the curriculum as well as those who wrote their reports in the 
traditional format. 
o The type of report had no negative impact on student learning (p = 0.932). 
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o The order in which students wrote the two report types had no effect on 
learning (p = 0.6628). 
o Students performed similarly on the two exams {p = 0.4789). 
• Composite ACT score covariance and regression analyses confirmed that higher 
ACT scores are a good predictor of higher grades in the Iowa State University 
industrial technology program. 
Research Question 2 
The statistical analyses of mean lab report scores revealed that the synopsis lab report 
format had no negative influence on student learning in terms of mean lab experiment scores. 
• There was no difference in student learning between students who wrote synopsis 
reports and students who wrote traditional reports (p = 0.843). 
• The order in which students wrote the two report types had no significant effect 
on learning (p = 0.427). 
• There was not a significant interaction effect between the type of report and the 
order in which the two types of reports were written (p = 0.871). 
• Composite ACT score covariance and regression analyses indicated that neither 
report format favored students with ACT scores of a particular range and that 
higher ACT scores are a good predictor of higher grades in the Iowa State 
University industrial technology program. 
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Research Question 3 
The statistical analyses of individual lab report grades revealed that the type of lab 
report influenced individual student scores on only two out of nine individual lab 
experiments (Lab 1: p = 0.018; Lab 4: p < 0.001). The cause of the significant difference 
between groups in Lab 1 scores could be the result of unfamiliar!ty with the synopsis format; 
however, to fully understand the significant differences between groups on these two 
experiments, additional study is required. 
Research Question 4 
The paired-samples t-test analysis of the difference in grading time between synopsis 
reports and traditional reports has revealed that the synopsis report format requires between 
four and six fewer minutes per report to grade (p < 0.001). If a course requires 10 lab reports 
from each of 25 students, its instructor could expect (with 95% confidence) to spend between 
1,115 and 1,440 fewer minutes (between approximately 18 and 24 fewer hours) grading 
those papers if the synopsis format were used instead of the traditional format. This 
represents a significant reduction in workload for course instructors (and/or teaching 
assistants responsible for grading papers), which becomes increasingly significant with class 
size. This reduction in grading workload could be used by busy professors to increase 
productivity in research, service, or improving other aspects of teaching, providing a better 
learning environment for the students. 
80 
Research Question 5 
The paired-samples /-test analysis of the difference in mean writing time between 
synopsis reports and traditional reports has revealed that students require between 32 and 44 
fewer minutes per report to write in the synopsis format than in the traditional format (p < 
0.001). If a course instructor requires each student to write 10 lab reports, each student could 
be expected to spend between 324 and 444 fewer out-of-class minutes (between five and 
seven hours) writing synopsis lab reports than traditional lab reports over the duration of the 
semester. If the results of the writing time analyses are scrutinized strictly in terms of the 
effect of time on task, one could conclude that increasing the mean amount of out-of-class 
writing per curriculum unit from 51 minutes to 89 minutes per student had no effect on how 
well students performed on exams or assignments. 
Summary of Exit Survey Results 
The analysis of the exit survey with chi-squared tests of independence revealed that 
the students: 
• preferred the synopsis format to the traditional format (p < 0.001); 
• perceived that the synopsis format allowed them to score higher on their 
exams (p = 0.039), even though the exam score data analyses do not support 
this finding; 
• perceived that the synopsis format required them to learn the material at a 
deeper level (the grader would concur; however, further examination using 
some criteria such as Bloom's Taxonomy is necessary to determine the actual 
differences in the level of student learning); 
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• believed the synopsis report format helped them achieve higher grades on 
their lab reports, even though the analyses of lab report scores do not support 
this finding (p - 0.002); 
• recognized the reduced time to write synopsis reports {p < 0.001); and 
• perceived that they had improved their technical writing skills by writing both 
types of lab reports (not statistically analyzed). 
General Conclusions 
Based on the results of these studies, the following conclusions have been reached: 
• The synopsis lab report format does not negatively impact student learning. 
• Synopsis lab reports reduces student writing time by between 32 to 44 
minutes, allowing for additional assignments. 
• Synopsis lab reports require four to six fewer minutes for instructors to grade 
than traditional reports. 
• Neither report format favors students with ACT scores of a particular range. 
Recommendations for Future Research 
Based on the findings of these studies, recommendations for future research studies 
include: 
• Repeat this study: 
o at other universities, which will help to confirm or refute the outcomes 
of this study. 
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o in other courses with a laboratory component, which will confirm the 
effectiveness of the synopsis format in content areas other than 
Electrical Fundamentals. 
o with a larger sample size to increase the power of the statistical 
analyses and reduce the spread of the confidence intervals. 
o in an engineering curriculum. The curricula and students in the fields 
of technology and engineering are similar, which makes it worthwhile 
to establish the effectiveness of the synopsis report format in an 
engineering curriculum. 
• Investigate the causes of the significant differences between groups for the 
scores of lab experiments 1 and 4. The source(s) of the significant difference 
between group means for these two lab experiments is unknown. 
• Investigate whether the synopsis lab report format encourages students to 
develop abilities at higher levels of Bloom's Taxonomy than the traditional 
format. Hypothetically, the synopsis format requires readers to work at the 
synthesis level and the traditional format requires students to work at the 
application level. 
• Gather data on students' learning styles using a tool such as the Kolb Learning 
Style Inventory (Kolb and Kolb, 2005) and investigate relationships between 
learning styles and the lab report formats, which will establish whether 
learning styles influence student success on synopsis or traditional reports. 
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Investigate the effects of demographic factors such as age, student socio­
economic status, first-generation/traditional, underclassman/upperclassman, 
gender, race, etc., on success with the synopsis format. 
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technical specifications. Retrieved November 22, 2005, from http://www 
.learningfromexperience.com/images/uploads/Tech_spec_LSI.pdf 
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APPENDIX B. EXIT SURVEY INSTRUMENT AND DATA 
Exit Survey 
Number of questions: 14 
Please answer each question after careful reflection of your experiences in ITEC 140 Electrical 
Fundamentals. Your participation in this survey is extremely important to the field of industrial 
technology in the development of this and other industrial technology courses. Your responses will 
kept completely anonymous. 
Question 1 
Which type of lab report were you asked to submit first? 
• a. Synopsis 
• b. Traditional 
Save answer 
Bottom of Form 
Question 2 
The traditional report format helped me score higher on my lab reports. 
• a. Strongly disagree 
• b. Disagree 
Q c. Neither agree nor disagree 
• d. Agree 
Q e. Strongly agree 
Save answer 
Bottom of Form 
Question 3 
Synopsis reports took less time for me to write than traditional reports. 
n a- Strongly disagree 
• b. Disagree 
• c-
Neither agree nor disagree 
• d- Agree 
n e- Strongly agree 
Save answer 
Bottom of Form 
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Question 4 
I liked the synopsis report format. 
• a. Strongly disagree 
• b. Disagree 
Q c. Neither agree nor disagree 
• d. Agree 
• e. Strongly agree 
Save answer 
Bottom of Form 
Question 5 
Writing my lab reports in the traditional format helped me to do better on the exam. 
• a. Strongly disagree 
• b. Disagree 
• c. Neither agree nor disagree 
• d. Agree 
• e. Disagree 
Save answer 
Bottom of Form 
Question 6 
The synopsis format helped me score higher on my lab reports. 
• a. Strongly disagree 
• b. Disagree 
• c. Neither disagree nor agree 
• d. Agree 
• e. Strongly agree 
Save answer 
Bottom of Form 
Question 7 
Writing my lab reports in the synopsis format helped me to do better on the exam. 
Q a. Strongly disagree 
• b. Strongly agree 
• c. Neither agree nor disagree 
d. Agree 
• e. Strongly agree 
Save answer 
Bottom of Form 
Question 8 
I liked the traditional report format. 
• a. Strongly disagree 
• b. Disagree 
• c. Neither agree nor disagree 
• d. Agree 
• e. Strongly agree 
Save answer 
Bottom of Form 
Question 9 
My technical writing skills have improved as a result of writing synopsis lab reports. 
• a. Strongly disagree 
• b. Disagree 
• c. Neither agree nor disagree 
d. Agree 
• e. Strongly agree 
Save answer 
Bottom of Form 
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Question 10 
I found that the traditional report format required me to think more deeply about the subject matter. 
• a-
Strongly disagree 
• b- Disagree 
• c-
Neither agree nor disagree 
• d. Agree 
• e. Strongly agree 
Save answer 
Bottom of Form 
Question 11 
My technical writing skills have improved as a result of writing traditional lab reports. 
• a. Strongly disagree 
• b. Disagree 
• c. Neither agree nor disagree 
• d. Agree 
• e. Strongly agree 
Save answer 
Bottom of Form 
Question 12 
The course objectives, as outlined in the syllabus, were met. 
• a. Strongly disagree 
• b. Disagree 
• c. Neither agree nor disagree 
• d. Agree 
• e. Strongly agree 
Save answer 
Bottom of Form 
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Question 13 
As a result of my participation in this course, I believe I am well prepared for upper-level electronics 
courses. 
[~1 a. Strongly disagree 
• b. Disagree 
c. Neither agree nor disagree 
d. Agree 
• e. Strongly agree 
Save answer 
Bottom of Form 
Question 14 
I found that the synopsis report format required me to think more deeply about the subject matter. 
• a. Strongly disagree 
• b. Disagree 
• c. Neither agree nor disagree 
• d. Agree 
• e. Strongly agree 
Save answer 
Bottom of Form 
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ITEC 140 Electrical Fundamentals 
Traditional Lab Report Guidelines 
In a traditional lab report, you will write about things like lab set-up, measurements, 
experiment results, and difficulties encountered with the procedures. You will close your 
report with a conclusion that ties in the theoretical base upon which the lab was based. 
A traditional lab report is a technical document. Any technical document should be written 
in direct language and be as brief as possible without leaving out any important information. 
Technical documents are written in the passive voice, do not contain personal pronouns (you, 
1, we, etc.), and must be free of grammatical, punctuation, and spelling errors. It is not 
proper to personify in a technical document. 
Unlike the lab synopsis, there is no length restriction on a traditional report. You will not 
have to have the instructor approve your lab before writing your report, because your grade 
for the experiment depends more heavily upon your performance in the lab. It is acceptable 
to use personal pronouns in the conclusion section only. 
Format 
I. 12 point Times New Roman or Arial font 
II. Double-spaced 
III. Charts, graphs, schematics, and/or illustrations are encouraged where they will 
enhance the paper 
IV. Any references must be cited using the APA format 
V. Lab reports will be due at the beginning of class one week from the final lab day 
VI. Numbered pages (no number on title page) 
Structure 
I. Title Page. See title page handout for the proper format. 
II. Introduction. Why perform this experiment? What is its purpose? Why is it 
important? 
III. Results. Include the actual lab paper in this section; be sure your results are 
correct before writing the report, because they will be considered as part of your 
grade. 
IV. Discussion. Discuss the lab report in detail. Discuss things like the setup, 
procedures, measurements and results, problems encountered during the lab and 
the solution to those problems, and so on. 
V. Conclusion. Conclude by summarizing the experiment - what does it all mean? 
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Grading 
Lab reports will be graded on content, clarity, completeness, spelling, grammar, correctness 
of results, and adherence to format. Each report will be worth a maximum of 10 points. 
Recommended Reading 
American Psychological Association. (2001). Publication Manual of the American 
Psychological Association (5th Ed.). Washington, D C.: Author. 
Brusaw, Aired, & Oliu (2000). The business writer's handbook (6* Ed.). New York; St. 
Martin's Press. 
Purdue University Online Writing Lab. (2004). Using American Psychological Association 
(APA) Format. Retrieved from http://owl.english.purdue.edu/handouts/research 
/rapa.html. 
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ITEC 140 Electrical Fundamentals 
Traditional Lab Report Grading Rubric 
Points (10 max) Description of Assignment 
A 
Excellent 
Assignment is complete 
Formatting and structural guidelines have been observed 
Free of mechanical errors 
The writer has demonstrated a thorough knowledge of the subject matter 
Assignment is clear and easy to read 
B 
Good 
Assignment is complete 
There are minor errors in formatting and/or mechanics 
The writer has demonstrated a good understanding of the subject matter 
Assignment is clear and easy to read 
C 
Mediocre 
Assignment is incomplete 
Multiple errors in formatting and/or mechanics 
Assignment contains unclear statements or is difficult to read 
The writer has demonstrated a partial understanding of the subject matter 
D 
Poor 
Assignment is incomplete 
Multiple/severe errors in formatting and/or mechanics 
Assignment contains unclear statements and/or is difficult to read 
The writer has not demonstrated an understanding of the subject matter 
F 
Unacceptable 
Assignment is incomplete 
Multiple/severe errors in formatting and/or mechanics 
Assignment contains unclear statements and/or is difficult to read 
The writer has not demonstrated an understanding of the subject matter 
Sample Traditional Lab Report 
Lab 1 : Resistance 
An Assignment 
Presented to 
Mr. David Hoffa 
Department of Agricultural & Biosystems Engineering 
Iowa State University 
Ames, Iowa 
In Partial Fulfillment 
of the Requirements for 
I Tec 140 Electrical Fundamentals 
by 
Johnny Student 
September 10, 2004 
104 minutes 
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Introduction 
To understand circuitry and the fundamentals of electricity, a general base must be 
established. This foundation begins with the understanding of resistance and the general 
tools used to evaluate circuits. 
Resistance is defined as the opposition of flow. In the case of electricity, resistance 
ultimately is the opposition to electron flow, which is called current. In a way, resistance 
works much like a bottleneck on a congested highway, or a semi-clogged pipe; it slows down 
the rate of the cars or the water flow. In circuitry, resistance is measured in ohms, named 
after Georg Simon Ohm, the man who discovered the mathematical relationship between 
current, voltage, and resistance (Floyd, 2004, p.41). The symbol used to represent ohms can 
either be the capital letter R, or the capital Greek symbol for omega (O). . 
The first part of this lab is to test five resistors by comparing their indicated values 
found through the resistor color code and the actual resistance found by connecting the 
resistor to a digital multimeter. These values will be used to determine if the actual 
resistance of the resistor is within tolerance which is also given by the color code. The 
second part of the lab deals with finding the resistance of human skin, both wet and dry, as 
well as with strong and softer grips. The third part deals with the characteristics of a 
potentiometer, which is a type of variable resistor. Finally, this lab will test the resistance of 
a capacitor, a component of circuits used to store charge. 
Sample Traditional Lab Report 
The lab handout is to be inserted here, as the Results section. 
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Discussion 
After determining the values associated with each of the five carbon resistors using 
the color band guide, each resistor was tested using the digital multimeter (DMM). Each of 
the resistors had tested values that were within the acceptable tolerance levels, which were 
also displayed on the resistor via the color bands. Specifically, the 47, 1,000, 2,200, and 
6,800 ohm resistors had actual resistance values within their respected 5% tolerance range; 
the 10,000 ohm resistor was within its tolerance of 1%. 
In the second part of the lab, the human skin was tested to determine its relative 
resistance when gripping leads softly or firmly, both dry and wet. Dry skin holding the leads 
softly yielded the highest resistance to the current at approximately 3.3MQ. The second 
highest resistance was seen with the dry hand, firm pressure; followed by the wet hand, light 
pressure in third. The lowest resistance corresponds to the wet hand with firm pressure, 
measuring only 330kfl This illustrates why working with electricity around water is 
particularly dangerous. The lack of resistance of wet skin makes electrocution much easier. 
The third portion of the lab dealt with the potentiometer and varying resistance. By 
rotating the shaft in the middle of the potentiometer and switching the way leads are 
connected to it, different settings and levels of resistance can be obtained. Dependent upon 
which wire is connected to the leads of the potentiometer, one can vary the resistance from 0 
to the potentiometer's max resistance, as well as any value in between. It was discovered 
that switching the ways the wires were connected determined the way the shaft had to be 
turned to increase or decrease resistance. With one set up, max resistance was accomplished 
by turning the shaft completely clockwise. Conversely, switching the wires to the opposite 
setting would reverse the direction the shaft had to be turned. This can be compared to the 
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volume knob on a stereo. As it is turned one direction it becomes louder or softer; the same 
is true for the potentiometer. As the shaft is turned, its resistance increases or decreases. 
The final portion of the lab was used to familiarize students with the resistance 
properties of capacitors. The capacitor, when connected to the DMM to test for resistance, 
actually stores the minimal amount of current that the DMM uses to test for resistance. This 
means that when the capacitor is first hooked up, it will have a low resistance level. This is 
because it is allowing the current to flow into the capacitor to store it. As the capacitor fills 
up, its resistance increases. As the capacitor reaches the limit of its storage capacity, the 
resistance it exhibits is almost infinite. 
Conclusion 
Using the color bands printed on resistors, one can determine the theoretical 
resistance value and tolerance as set by the manufacturer. Using a digital multimeter, 
however, one can determine the actual level of resistance and confirm whether it is within the 
individual resistor's tolerance level. 
Wet skin's resistance is much lower when compared with dry skin's resistance. 
Therefore, working with circuits around water is more dangerous than working in a dryer 
environment. 
The way that wires are connected to potentiometers determines the direction that the 
shaft must spin in order to increase or decrease resistance. 
Finally, capacitors, when void of charge, exhibit low levels of resistance, while those 
near full charge exhibit near infinite resistance. 
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ITEC 140 Electrical Fundamentals 
Lab Synopsis Guidelines 
Lab experiments may be performed with a partner, but each student is required to synthesize 
his or her experiment results in the form of a Lab Synopsis. In the synopsis, you will state 
what you learned as a result of conducting the experiment, sparing all experiment-specific 
details such as set-up or technique. 
A lab synopsis is a technical document. Any technical document should be written in direct 
language and be as brief as possible without leaving out any important information. 
Technical documents are written.in the passive voice, do not contain personal pronouns (you, 
I, we, etc.), and must be free of grammatical, punctuation, and spelling errors. It is not 
proper to personify in a technical document. 
See the instructor to have your experiment checked and initialed for approval before 
considering your experiment completed. 
Format 
I. 12 point Times New Roman or Arial font 
II. Double-spaced 
III. Name, experiment number, date, and time to complete centered in the top header 
IV. One page limit 
V. Charts, graphs, schematics, and/or illustrations may be included, providing they 
do not extend the document past one page 
VI. Any references must be cited using the APA format 
VII. Staple your synopsis (top left corner) to the front of your lab as a cover sheet 
VIII. Lab synopses will be due at the beginning of class one week from lab day 
Grading 
Synopses will be graded on content, clarity, completeness, spelling, adherence to format, and 
grammar. Each experiment/synopsis will be worth a maximum of 10 points. 
Recommended Reading 
American Psychological Association. (2001). Publication Manual of the American 
Psychological Association (5th Ed.). Washington, D C.: Author. 
Brusaw, Aired, & Oliu (2000). The business writer's handbook (6*h Ed.). New York; St. 
Martin's Press. 
Purdue University Online Writing Lab. (2004). Using American Psychological Association 
(APA) Format. Retrieved from http://owl.english.purdue.edu/handouts/research 
/rapa.html. 
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ITEC 140 Electrical Fundamentals 
Synopsis Grading Rubric 
Letter Grade Description of Assignment 
A 
Excellent 
Assignment is complete 
Formatting guidelines have been followed 
Free of mechanical errors 
The writer has demonstrated a thorough understanding of the subject matter 
Experiment-specific details are not discussed 
Assignment is clear and easy to read 
B 
Good 
Assignment is complete 
There are minor errors in formatting and/or mechanics 
The writer has demonstrated a good understanding of the subject matter 
Experiment specific details may have been discussed 
Assignment is clear and easy to read 
C 
Mediocre 
Assignment is incomplete 
Multiple errors in formatting and/or mechanics 
Experiment-specific details have been discussed 
Assignment contains unclear statements or is difficult to read 
The writer has demonstrated a partial understanding of the subject matter 
D 
Poor 
Assignment is incomplete 
Multiple/severe errors in formatting and/or mechanics 
Experiment-specific details have been discussed 
Assignment contains unclear statements and/or is difficult to read 
The writer has not demonstrated an understanding of the subject matter 
F 
Unacceptable 
Assignment is incomplete 
Multiple/severe errors in formatting and/or mechanics 
Experiment-specific details have been discussed 
Assignment contains unclear statements and/or is difficult to read 
The writer has not demonstrated an understanding of the subject matter 
Sample Synopsis Johnny Student 
Lab 6 Parallel Circuits 
11/4/02 
107 
Parallel circuits are circuits in which components have a common positive 
connection, as well as a common negative attachment. These components are constructed 
into "branches," enabling multiple paths of electron flow. A branch consists of a direct link 
to the power source, and a common negative link with the other components and the source. 
The significance of these branches is to allow source voltage at multiple locations in the 
circuit, and provide for multiple current flows. 
Total resistance, referred to as equivalent resistance, is derived using the formula: 
1/REQ = 1/R1 + 1/R2 + 1/RETC 
The equivalent resistance is always lower in value than the smallest component resistance. 
When an open occurs in a parallel circuit, only the open branch is affected. All other 
branches will retain the same current and voltage values. This open results in the branch 
having zero current, and a near infinite resistance. Total current for the circuit is decreased, 
along with total power, but equivalent resistance is increased. 
When a short occurs within a parallel circuit, the resulting connection pulls all 
available current to its own path of least resistance. A single short in the circuit will short out 
all other branches as well. Current, voltage, resistance, and power values all drop to zero. 
However, because the internal resistance of the source still exists, total current will exist in 
excessive value. 
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RESEARCH QUESTION 1 
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Summary of Fit 
Least Squares Means Table Least Squares Means Table 
LSMeans Differences Student's t LSMeans Differences Student's t 
Lack Of Fit 
IAC: zzwn-&an(!; 
il by Predicted Plot 
Exam 
Loverai 
:: a 
Least Squares Means Table 
LSMeans Difference Student's t 
ACT 
*CT «>: ' 
ACTTreatment 
Leverage Plot 
ACrOrder 
Leverage Plot 
ACT*Exarn 
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?x 
1 
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swCffM c ois* or 5: Upp* Ci M C #*06 P%* - C 8?30 
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Oneway Analysis of abs. val. resîd. By Order 
j-
Oneway A nova 
Summary of Fit 
Analysts of Variance 
Moans for Oneway Anova 
tl. res?d By Exam 
Oneway Anova 
f Oneway Anova 
OCWj 
o i:%3 
I l l  
Explore 
Group 
Case Processing Summary 
Cases 
Valid Missing Total 
Group N Percent N Percent N Percent 
Exam 1 Score Synopsis First 29 100.0% 0 .0% 29 100.0% 
Traditional First 27 100.0% 0 .0% 27 100.0% 
Descriptives 
Group Statistic Std. Error 
Exam 1 Score Synopsis First Mean .702069 .0256990 
95% Confidence Lower Bound 
.649427 
Interval for Mean Upper Bound 
.754711 
5% Trimmed Mean .707931 
Median 
.740000 
Variance .019 
Std. Deviation .1383933 
Minimum 
.3600 
Maximum .9200 
Range 
.5600 
Interquartile Range .200000 
Skewness 
-.655 .434 
Kurtosis 
-.144 .845 
Traditional First Mean .712593 .0276145 
95% Confidence Lower Bound 
.655830 
Interval for Mean Upper Bound 
.769355 
5% Trimmed Mean .720082 
Median .740000 
Variance 
.021 
Std. Deviation .1434893 
Minimum .3400 
Maximum 
.9400 
Range .6000 
Interquartile Range 
.220000 
Skewness 
-.816 .448 
Kurtosis 
.656 .872 
Extreme Values 
Group Case Number Value 
Exam 1 Score Synopsis First Highest 1 15 .9200 
2 17 .8800 
3 18 .8600 
4 5 .8200 
5 21 a 
Lowest 1 14 .3600 
2 23 .4600 
3 4 .4800 
4 8 .5200 
5 29 .5600 
Traditional First Highest 1 42 .9400 
2 51 .9000 
3 46 .8800 
4 32 .8600 
5 34 a 
Lowest 1 33 .3400 
2 50 .4200 
3 40 .5000 
4 37 .6000 
5 47 . b 
a. Only a partial list of cases with the value 1 are shown in the table of upper 
extremes. 
b. Only a partial list of cases with the value 1 are shown in the table of lower 
extremes. 
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Exam 1 Score 
Histograms 
Histogram 
For GROUP= Synopsis First 
6 
4 
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cr 
l£ 0 r 
.38 .44 .50 .56 .63 .69 .75 .81 .88 94 
Exam 1 Score 
Histogram 
For GROUP= Traditional First 
Std. Dev = .14 
Mean = .73 
N = 26.00 
.50 .56 .63 .69 .75 .81 .88 .94 1.00 
Std. Dev = .14 
Mean = .70 
N = 29.00 
& 2 
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cr 
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Exam 2 Score 
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Synopsis First Traditional First 
Group 
Exam 1 Score 
Histograms 
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For GROUP= Synopsis First 
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Std. Dev = .14 
Mean = .70 
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Exam 1 Score 
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Histogram 
For GROUP= Traditional First 
8 
4 
o 2 
c 0) 3 
cr 
LC 0 
Std. Dev = .13 
Mean = .73 
N = 26.00 
.44 .50 .56 .63 .69 .75 .81 .88 .94 
Exam 1 Score 
8 
V) 
s 
LU 
29 
Synopsis First Traditional First 
Group 
Explore 
Case Processing Summary 
Cases 
Valid Missinq Total 
N Percent N Percent N Percent 
Exam 2 Score 55 98.2% 1 1.8% 56 100.0% 
Exam 1 Score 55 98.2% 1 1.8% 56 100.0% 
Descriptives 
Statistic Std. Error 
Exam 2 Score Mean .732416 .0182522 
95% Confidence Lower Bound 
.695823 
Interval for Mean Upper Bound 
.769010 
5% Trimmed Mean .734305 
Median 
.739100 
Variance .018 
Std. Deviation .1353622 
Minimum 
.4130 
Maximum 1.0000 
Range 
.5870 
Interquartile Range 
.217400 
Skewness -.163 322 
Kurtosis 
-.860 .634 
Exam 1 Score Mean .713818 .0177515 
95% Confidence Lower Bound .678228 
Interval for Mean Upper Bound 
.749408 
5% Trimmed Mean 
.719192 
Median 
.740000 
Variance .017 
Std. Deviation 
.1316490 
Minimum .3600 
Maximum 
.9400 
Range 
.5800 
Interquartile Range .200000 
Skewness -.606 .322 
Kurtosis 
-.059 .634 
Extreme Values 
Case Number Value 
Exam 2 Score Highest 1 51 1.0000 
2 17 .9348 
3 32 .9348 
4 7 .9130 
5 26 a 
Lowest 1 14 .4130 
2 49 .4783 
3 29 .5435 
4 23 .5435 
5 54 b 
Exam 1 Score Highest 1 42 .9400 
2 15 .9200 
3 51 .9000 
4 17 .8800 
5 46 .8800 
Lowest 1 14 .3600 
2 50 .4200 
3 23 .4600 
4 4 .4800 
5 40 .5000 
a. Only a partial list of cases with the value 1 are shown in 
the table of upper extremes. 
b. Only a partial list of cases with the value 1 are shown in 
the table of lower extremes. 
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Exam 2 Score 
Histogram 
12 
10 
8 
6 
& 
S 3 D" 
CD 
Std. Dev = .14 
Mean = .73 
N = 55.00 
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Exam 2 Score 
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Std. Dev = .13 
Mean = .71 
N = 55.00 
38 .44 .50 .56 .63 .69 .75 .81 .88 94 
Exam 1 Score 
55 
Exam 1 Score 
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T-Test 
Group Statistics 
Std. Std. Error 
Group N Mean Deviation Mean 
Exam 1 Score Synopsis First 29 .702069 .1383933 .0256990 
Traditional First 27 .712593 .1434893 .0276145 
T-Test 
Independent Samples Test 
Levene's Test for 
Equality of Variances t-test for Eaualitv of Means 
F Sig. t df Sip. (2-tailed) 
Mean 
Difference 
Std. Error 
Difference 
95% Confidence 
Interval of the 
Difference 
Upper 
Exam 1 Score Equal variances 
assumed 
Equal variances 
not assumed 
.022 .883 -.279 
-.279 
54 
53,367 
.781 
.781 
-.010524 
-.010524 
.0376731 
.0377227 
-.0860537 
-.0861736 
.0650064 
.0651263 
Group Statistics 
Std. Std. Error 
Group N Mean Deviation Mean 
Exam 2 Score Synopsis First 29 .735386 .1363828 .0253256 
Traditional First 27 .723841 .1369356 .0263533 
Univariate Analysis of Variance 
Independent Samples Test 
Levene's Test for 
Equality of Variances t-test for Equality of Means 
95% Confidence 
Interval of the 
Difference 
F Siq. t df Siq. (2-tailed) Difference Difference Lower Upper 
Exam 2 Score Equal variances 
assumed .007 .934 .316 54 .753 .011545 .0365444 -.0617216 .0848125 
Equal variances 
not assumed .316 53.683 .753 .011545 .0365497 -.0617422 .0848332 
Between-Subjects Factors 
Value Label N 
Group 1 
2 
Synopsis 
First 
Traditional 
First 
23 
25 
Tests of Between-Subjects Effects 
Dependent Variable: Difference Ex1 ,Ex2 
Source 
Type III Sum 
of Squares df Mean Square F Sig. 
Corrected Model 3.287E-023 2 1.643E-02 1.054 .357 
Intercept 3.993E-02 1 3.993E-02 2.562 .116 
ACT 3.249E-02 1 3.249E-02 2.085 .156 
GROUP 4.027E-04 1 4.027E-04 .026 .873 
Error .701 45 1.558E-02 
Total .754 48 
Corrected Total .734 47 
a. R Squared = .045 (Adjusted R Squared = .002) 
Univariate Analysis of Variance 
Between-Subjects Factors 
Value Label N 
Group 1 Synopsis 23 First 
2 Traditional 25 First 
Tests of Between-Subjects Effects 
Dependent Variable: Average Ex1, Ex2 
Source 
Type III Sum 
of Squares df Mean Square F Sig. 
Corrected Model .176= 2 8.804E-02 7.193 .002 
Intercept .117 1 .117 9.536 .003 
ACT .175 1 .175 14.324 .000 
GROUP 4.009E-03 1 4.009E-03 .328 .570 
Error .551 45 1.224E-02 
Total 25.628 48 
Corrected Total .727 47 
a. R Squared = .242 (Adjusted R Squared = .209) 
T-Test 
Group Statistics 
Std. Std. Error 
Group N Mean Deviation Mean 
Exam 1 Score Synopsis First 29 .702069 .1383933 .0256990 
Traditional First 26 .726923 .1250846 .0245311 
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T-Test 
Independent Samples Test 
Levene's Test for 
Equality of Variances t-test for Equality of Means 
95% Confidence 
Interval of the 
Difference 
F Siq. df Siq. (2-tailed) Difference Difference Upper 
Exam 1 Score Equal variances 
assumed .605 .440 -.696 53 .490 -.024854 .0357271 -.0965137 .0468055 
Equal variances 
not assumed -.700 52.995 .487 -.024854 .0355276 -.0961137 .0464055 
Group Statistics 
Std. Std. Error 
Group N Mean Deviation Mean 
Exam 2 Score Synopsis First 29 .735386 .1363828 .0253256 
Traditional First 26 .729104 .1368341 .0268354 
Independent Samples Test 
Levene's Test for 
Equality of Variances t-test for Equality of Means 
Mean Std. Error 
95% Confidence 
Interval of the 
Difference 
F Sig. t df Siq. (2-tailed) Difference Difference Lower Upper 
Exam 2 Score Equal variances 
assumed .002 .967 .170 53 .865 .006282 .0368921 -.0677138 .0802785 
Equal variances 
not assumed .170 52.313 .865 .006282 .0368989 -.0677501 .0803148 
Between-Subjects Factors 
Value Label N 
Group 1 Synopsis 23 First 
2 Traditional 24 First 
ACT 16 2 
Score -|7 1 
18 4 
19 4 
20 5 
21 2 
22 7 
23 3 
24 3 
25 4 
26 1 
27 7 
28 3 
29 1 
Tests of Between-Subjects Effects 
Dependent Variable: Exam 1 Score 
Source 
Type III Sum 
of Squares df Mean Square F Sig. 
Corrected Model ,588a 23 2.557E-02 3.000 .005 
Intercept 16.851 1 16.851 1976.844 .000 
GROUP 7.216E-05 1 7.216E-05 .008 .927 
ACT .357 13 2.743E-02 3.218 .007 
GROUP * ACT .210 9 2.330E-02 2.734 .025 
Error .196 23 8.524E-03 
Total 25.005 47 
Corrected Total .784 46 
a. R Squared = .750 (Adjusted R Squared = .500) 
Regression 
Descriptive Statistics 
Std. 
Mean Deviation N 
Exam 1 Score .717872 .1305663 47 
ACT Score 22.60 3.616 47 
Correlations 
Exam 1 
Score ACT Score 
Pearson Correlation Exam 1 Score 1.000 .595 
ACT Score .595 1.000 
Sig. (1-tailed) Exam 1 Score 
.000 
ACT Score .000 
N Exam 1 Score 47 47 
ACT Score 47 47 
Variables Entered/Removed b 
Model 
Variables 
Entered 
Variables 
Removed Method 
1 ACT Score3 Enter 
a. All requested variables entered. 
b. Dependent Variable: Exam 1 Score 
Model Summary 
Adjusted Std. Error of 
Model R R Square R Square the Estimate 
1 .595= .354 .340 .1061032 
a. Predictors: (Constant), ACT Score 
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ANOVAb 
Model 
Sum of 
Squares df Mean Square F Siq. 
1 Regression .278 1 .278 24.657 .000= 
Residual .507 45 .011 
Total .784 46 
a. Predictors: (Constant), ACT Score 
b. Dependent Variable: Exam 1 Score 
Coefficients3 
Unstandardized Standardized 
Coefficients Coefficients 95% Confidence Interval for B 
Model B Std. Error Beta t Siq. Lower Bound Upper Bound 
1 (Constant) .232 .099 2.348 .023 .033 .432 
ACT Score 2.15E-02 .004 .595 4.966 .000 .013 .030 
a. Dependent Variable: Exam 1 Score 
Univariate Analysis of Variance 
Between-Subjects Factors 
Value Label N 
Group 1 Synopsis 23 First 
2 Traditional 24 First 
ACT 16 2 
Score 17 1 
18 4 
19 4 
20 5 
21 2 
22 7 
23 3 
24 3 
25 4 
26 1 
27 7 
28 3 
29 1 
Tests of Between-Subjects Effects 
Dependent Variable: Exam 2 Score 
Source 
Type III Sum 
of Squares df Mean Square F Sig. 
Corrected Model .717= 23 3.116E-02 4.512 .000 
Intercept 17.171 1 17.171 2485.865 .000 
GROUP 1.093E-04 1 1.093E-04 .016 .901 
ACT .453 13 3.486E-02 5.046 .000 
GROUP * ACT .188 9 2.090E-02 3.026 .015 
Error 
.159 23 6.907E-03 
Total 26.169 47 
Corrected Total .876 46 
a. R Squared = .819 (Adjusted R Squared = .637) 
Regression 
Descriptive Statistics 
Std. 
Mean Deviation N 
Exam 2 Score .733585 .1379677 47 
ACT Score 22.60 3.616 47 
Correlations 
Exam 2 
Score ACT Score 
Pearson Correlation Exam 2 Score 1.000 .356 
ACT Score .356 1.000 
Sig. (1 -tailed) Exam 2 Score 
ACT Score .007 
.007 
N Exam 2 Score 47 47 
ACT Score 47 47 
Variables Entered/Removed b 
Model 
Variables 
Entered 
Variables 
Removed Method 
1 ACT Score3 Enter 
a. All requested variables entered. 
b. Dependent Variable: Exam 2 Score 
Model Summary 
Adjusted Std. Error of 
Model R R Square R Square the Estimate 
1 .356= .127 .108 .1303364 
a. Predictors: (Constant), ACT Score 
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ANOVAb 
Model 
Sum of 
Squares df Mean Square F Sig. 
1 Regression .111 1 .111 6.544 .014= 
Residual .764 45 .017 
Total .876 46 
a. Predictors: (Constant), ACT Score 
b. Dependent Variable: Exam 2 Score 
Coefficients3 
Unstandardized Standardized 
Coefficients Coefficients 95% Confidence Interval for B 
Model B Std. Error Beta t Sig. Lower Bound Upper Bound 
1 (Constant) 
.426 .122 3.506 .001 .181 .671 
ACT Score 1.36E-02 .005 .356 2.558 .014 .003 .024 
a. Dependent Variable: Exam 2 Score 
Between-Subjects Factors 
Value Label N 
Group 1 Synopsis 23 First 
2 Traditional 24 First 
ACT 16 2 
Score 17 1 
18 4 
19 4 
20 5 
21 2 
22 7 
23 3 
24 3 
25 4 
26 1 
27 7 
28 3 
29 1 
Tests of Between-Subjects Effects 
Dependent Variable: Synopsis Exam Scores 
Source 
Type III Sum 
of Squares df Mean Square F Siq. 
Corrected Model .655= 23 2.848E-02 3.593 .002 
Intercept 17.256 1 17.256 2176.540 .000 
GROUP 1.042E-02 1 1.042E-02 1.315 .263 
ACT .378 13 2.904E-02 3.663 .003 
GROUP * ACT 
.239 9 2.657E-02 3.351 .009 
Error .182 23 7.928E-03 
Total 25.345 47 
Corrected Total .837 46 
a. R Squared = .782 (Adjusted R Squared = .565) 
Regression 
Descriptive Statistics 
Std. 
Mean Deviation N 
Synopsis Exam Scores .722113 .1349295 47 
ACT Score 22.60 3.616 47 
Correlations 
Synopsis 
Exam Scores ACT Score 
Pearson Correlation Synopsis Exam Scores 1.000 .432 
ACT Score .432 1.000 
Sig. (1-tailed) Synopsis Exam Scores 
ACT Score 
.001 
.001 
N Synopsis Exam Scores 47 47 
ACT Score 47 47 
Variables Entered/Removed b 
Model 
Variables 
Entered 
Variables 
Removed Method 
1 ACT Score3 Enter 
a. All requested variables entered. 
b. Dependent Variable: Synopsis Exam Scores 
Model Summary 
Adjusted Std. Error of 
Model R R Square R Square the Estimate 
1 .432= .187 .169 .1230331 
a. Predictors: (Constant), ACT Score 
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ANOVAb 
Model 
Sum of 
Squares df Mean Square F Sig. 
1 Regression 
.156 1 .156 10.326 .002= 
Residual 
.681 45 .015 
Total .837 46 
a. Predictors: (Constant), ACT Score 
b. Dependent Variable: Synopsis Exam Scores 
Coefficients3 
Unstandardized Standardized 
Coefficients Coefficients 95% Confidence Interval for B 
Model B Std. Error Beta t Siq. Lower Bound Upper Bound 
1 (Constant) .358 .115 3.117 .003 .127 .589 
ACT Score 1.61E-02 .005 .432 3.213 .002 .006 .026 
a. Dependent Variable: Synopsis Exam Scores 
Univariate Analysis of Variance 
Between-Subjects Factors 
Value Label N 
Group 1 Synopsis 23 First 
2 Traditional 24 First 
ACT 16 2 
Score 17 1 
18 4 
19 4 
20 5 
21 2 
22 7 
23 3 
24 3 
25 4 
26 1 
27 7 
28 3 
29 1 
Tests of Between-Subjects Effects 
Dependent Variable: Traditional Exam Scores 
Source 
Type III Sum 
of Squares df Mean Square F Siq. 
Corrected Model .654= 23 2.845E-02 3.791 .001 
Intercept 16.767 1 16.767 2234.567 .000 
GROUP 1.003E-02 1 1.003E-02 1.336 .260 
ACT .421 13 3.239E-02 4.316 .001 
GROUP * ACT 
.166 9 1.841E-02 2.454 .040 
Error .173 23 7.503E-03 
Total 25.828 47 
Corrected Total .827 46 
a. R Squared = .791 (Adjusted R Squared = .583) 
Regression 
Descriptive Statistics 
Std. 
Mean Deviation N 
Traditional Exam Scores .729345 .1340748 47 
ACT Score 22.60 3.616 47 
Correlations 
Traditional 
Exam Scores ACT Score 
Pearson Correlation Traditional Exam Scores 1.000 .511 
ACT Score .511 1.000 
Sig. (1-tailed) Traditional Exam Scores 
ACT Score 
.000 
.000 
N Traditional Exam Scores 47 47 
ACT Score 47 47 
Variables Entered/Removed b 
Model 
Variables 
Entered 
Variables 
Removed Method 
1 ACT Score 3 Enter 
a. All requested variables entered. 
b. Dependent Variable: Traditional Exam Scores 
Model Summary 
Adjusted Std. Error of 
Model R R Square R Square the Estimate 
1 .511a .261 .245 .1164984 
a. Predictors: (Constant), ACT Score 
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ANOVAb 
Model 
Sum of 
Squares df Mean Square F Siq. 
1 Regression 
.216 1 .216 15.927 .000= 
Residual .611 45 .014 
Total 
.827 46 
a. Predictors: (Constant), ACT Score 
b. Dependent Variable: Traditional Exam Scores 
Coefficients3 
Unstandardized Standardized 
Coefficients Coefficients 95% Confidence Interval for B 
Model B Std. Error Beta t Sig. Lower Bound Upper Bound 
1 (Constant) .301 .109 2.769 .008 .082 .520 
ACT Score 1.90E-02 .005 .511 3.991 .000 .009 .029 
a. Dependent Variable: Traditional Exam Scores 
Regression 
Descriptive Statistics 
Std. 
Mean Deviation N 
Exam 1 Score .704348 .1332061 23 
ACT Score 21.83 3.228 23 
Correlations 
Exam 1 
Score ACT Score 
Pearson Correlation Exam 1 Score 1.000 .746 
ACT Score 
.746 1.000 
Sig. (1-tailed) Exam 1 Score .000 
ACT Score 
.000 
N Exam 1 Score 23 23 
ACT Score 23 23 
Variables Entered/Removed b 
Model 
Variables 
Entered 
Variables 
Removed Method 
1 ACT Score3 Enter 
a. All requested variables entered. 
b. Dependent Variable: Exam 1 Score 
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Model Summary 
Adjusted Std. Error of 
Model R R Square R Square the Estimate 
1 .746= .556 .535 .0908051 
a. Predictors: (Constant), ACT Score 
ANOVAb 
Model 
Sum of 
Squares df Mean Square F Siq. 
1 Regression .217 1 .217 26.342 .000= 
Residual .173 21 .008 
Total .390 22 
a. Predictors: (Constant), ACT Score 
b. Dependent Variable: Exam 1 Score 
Coefficients3 
Unstandardized Standardized 
Coefficients Coefficients 95% Confidence Interval for B 
Model B Std. Error Beta t Siq. Lower Bound Upper Bound 
1 (Constant) 3.26E-02 .132 .246 .808 -.242 .308 
ACT Score 3.08E-02 .006 .746 5.132 .000 .018 .043 
a. Dependent Variable: Exam 1 Score 
Descriptive Statistics 
Std. 
Mean Deviation N 
Exam 2 Score .727791 .1416152 23 
ACT Score 21.83 3.228 23 
Correlations 
Exam 2 
Score ACT Score 
Pearson Correlation Exam 2 Score 1.000 .592 
ACT Score .592 1.000 
Sig. (1-tailed) Exam 2 Score .001 
ACT Score .001 
N Exam 2 Score 23 23 
ACT Score 23 23 
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Variables Entered/Removed b 
Model 
Variables 
Entered 
Variables 
Removed Method 
1 ACT Score3 Enter 
a. All requested variables entered. 
b. Dependent Variable: Exam 2 Score 
Model Summary 
Adjusted Std. Error of 
Model R R Square R Square the Estimate 
1 .592= .350 .319 .1168261 
a. Predictors: (Constant), ACT Score 
ANOVAb 
Model 
Sum of 
Squares df Mean Square F Sig. 
1 Regression .155 1 .155 11.327 .003= 
Residual .287 21 .014 
Total .441 22 
a. Predictors: (Constant), ACT Score 
b. Dependent Variable: Exam 2 Score 
Coefficients3 
Unstandardized Standardized 
Coefficients Coefficients 95% Confidence Interval for B 
Model B Std. Error Beta t Sig. Lower Bound Upper Bound 
1 (Constant) .161 .170 .947 .355 -.193 .515 
ACT Score 2.60E-02 .008 .592 3.366 .003 .010 .042 
a. Dependent Variable: Exam 2 Score 
Regression 
Descriptive Statistics 
Std. 
Mean Deviation N 
Exam 1 Score .730833 .1294778 24 
ACT Score 23.33 3.875 24 
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Correlations 
Exam 1 
Score ACT Score 
Pearson Correlation Exam 1 Score 1.000 .467 
ACT Score .467 1.000 
Sig. (1-tailed) Exam 1 Score .011 
ACT Score .011 
N Exam 1 Score 24 24 
ACT Score 24 24 
Variables Entered/Removed b 
Model 
Variables 
Entered 
Variables 
Removed Method 
1 ACT Score3 Enter 
a. All requested variables entered. 
b. Dependent Variable: Exam 1 Score 
Model Summary 
Adjusted Std. Error of 
Model R R Square R Square the Estimate 
1 .467= .218 .183 .1170376 
a. Predictors: (Constant), ACT Score 
ANOVAb 
Model 
Sum of 
Squares df Mean Square F Siq. 
1 Regression .084 1 .084 6.149 .021 = 
Residual 
.301 22 .014 
Total 
.386 23 
a. Predictors: (Constant), ACT Score 
b. Dependent Variable: Exam 1 Score 
Coefficients3 
Un standardized Standardized 
Coefficients Coefficients 95% Confidence Interval for B 
Model B Std. Error Beta t Siq. Lower Bound Upper Bound 
1 (Constant) 
.366 .149 2.461 .022 .058 .675 
ACT Score 1.56E-02 .006 .467 2.480 .021 .003 .029 
a. Dependent Variable: Exam 1 Score 
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Descriptive Statistics 
Std. 
Mean Deviation N 
Exam 2 Score .739138 .1371915 24 
ACT Score 23.33 3.875 24 
Correlations 
Exam 2 
Score ACT Score 
Pearson Correlation Exam 2 Score 1.000 .165 
ACT Score .165 1.000 
Sig. (1-tailed) Exam 2 Score 
ACT Score .220 
.220 
N Exam 2 Score 24 24 
ACT Score 24 24 
Variables Entered/Removed b 
Model 
Variables 
Entered 
Variables 
Removed Method 
1 ACT Score3 Enter 
a. All requested variables entered. 
b. Dependent Variable: Exam 2 Score 
Model Summary 
Adjusted Std. Error of 
Model R R Square R Square the Estimate 
1 .165= .027 -.017 .1383443 
a. Predictors: (Constant), ACT Score 
ANOVAb 
Model 
Sum of 
Squares df Mean Square F Sig. 
1 Regression .012 1 .012 .618 ,440a 
Residual .421 22 .019 
Total .433 23 
a. Predictors: (Constant), ACT Score 
b. Dependent Variable: Exam 2 Score 
Coefficients3 
Unstandardized Standardized 
Coefficients Coefficients 95% Confidence Interval for B 
Model B Std. Error Beta t Sig. Lower Bound Upper Bound 
1 (Constant) .603 .176 3.424 .002 .238 .968 
ACT Score 5.85E-03 .007 .165 .786 .440 -.010 .021 
a. Dependent Variable: Exam 2 Score 
Regression 
Descriptive Statistics 
Std. 
Mean Deviation N 
Exam Score .7257262 .13382962 94 
ACT Score 22.60 3.596 94 
Correlations 
Exam Score ACT Score 
Pearson Correlation Exam Score 1.000 .471 
ACT Score .471 1.000 
Sig. (1-tailed) Exam Score .000 
ACT Score. .000 
N Exam Score 94 94 
ACT Score 94 94 
Variables Entered/Removed b 
Model 
Variables 
Entered 
Variables 
Removed Method 
1 ACT Score3 Enter 
a. All requested variables entered. 
b. Dependent Variable: Exam Score 
Model Summary 
Adjusted Std. Error of 
Model R R Square R Square the Estimate 
1 
.471a .222 .214 .11866946 
a. Predictors: (Constant), ACT Score 
ANOVAb 
Model 
Sum of 
Squares df Mean Square F Sig. 
1 Regression .370 1 .370 26.280 ,000a 
Residual 1.296 92 .014 
Total 1.666 93 
a. Predictors: (Constant), ACT Score 
b. Dependent Variable: Exam Score 
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Coefficients3 
Unstandardized Standardized 
Coefficients Coefficients 95% Confidence Interval for B 
Model B Std. Error Beta t Sig. Lower Bound Upper Bound 
1 (Constant) .329 .078 . 4.207 .000 .174 .485 
ACT Score 1.75E-02 .003 .471 5.126 .000 .011 .024 
a. Dependent Variable: Exam Score 
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Explore 
Group 
Case Processing Summary 
Cases 
Valid Missinq Total 
Group N Percent N Percent N Percent 
Labs 1-5 Synopsis First 29 100.0% 0 .0% 29 100.0% 
Traditional First 27 100.0% 0 .0% 27 100.0% 
Descriptives 
Group Statistic Std. Error 
Labs 1-5 Synopsis First Mean 7.8241 .16754 
95% Confidence Lower Bound 7.4809 
Interval for Mean Upper Bound 
8.1673 
5% Trimmed Mean 7.8916 
Median 8.1000 
Variance .814 
Std. Deviation .90224 
Minimum 4.80 
Maximum 9.20 
Range 4.40 
Interquartile Range 1.2500 
Skewness -1.432 .434 
Kurtosis 3.080 .845 
Traditional First Mean 7.7948 .17993 
95% Confidence Lower Bound 7.4250 
Interval for Mean Upper Bound 
8.1647 
5% Trimmed Mean 7.7679 
Median 7.6300 
Variance .874 
Std. Deviation .93494 
Minimum 6.30 
Maximum 9.80 
Range 3.50 
Interquartile Range 1.5000 
Skewness .374 .448 
Kurtosis -.511 .872 
Extreme Values 
Group Case Number Value 
Labs 1-5 Synopsis First Highest 1 2 9.20 
2 28 8.70 
3 17 8.70 
4 19 8.60 
5 20 8.60 
Lowest 1 4 4.80 
2 29 6.70 
3 14 6.70 
4 26 6.70 
5 11 6.90 
Traditional First Highest 1 51 9.80 
2 39 9.50 
3 44 9.20 
4 38 8.80 
5 53 a 
Lowest 1 33 6.30 
2 46 6.50 
3 40 6.50 
4 54 6.70 
5 • 42 6.80 
a. Only a partial list of cases with the value 9 are shown in the table of 
upper extremes. 
Labs 1-5 
Histograms 
Histogram 
For GROUP= Synopsis First 
12 -, 
1 0 .  
8 
6 
Std. Dev = .90 
Mean = 7.82 
N = 29.00 
5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.00 
Labs 1-5 
Histogram 
For GROUP= Traditional First 
6 
4 
Std. Dev = .93 
Mean = 7.79 
N = 27.00 
6.50 7.00 7.50 8.00 8.50 9.00 9.50 10.00 
Labs 1-5 
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29 
Synopsis First 
27 
Traditional First 
Group 
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Explore 
Group 
Case Processing Summary 
Cases 
Valid Missinq Total 
Group N Percent N Percent N Percent 
Labs 1-5 Synopsis First 28 100.0% 0 .0% 28 100.0% 
Traditional First 27 100.0% 0 .0% 27 100.0% 
Descriptives 
Group Statistic Std. Error 
Labs 1-5 Synopsis First Mean 7.9321 .13274 
95% Confidence Lower Bound 7.6598 
Interval for Mean Upper Bound 
8.2045 
5% Trimmed Mean 7.9381 
Median 8.1000 
Variance .493 
Std. Deviation .70241 
Minimum 6.70 
Maximum 9.20 
Range 2.50 
Interquartile Range 1.2750 
Skewness -.474 .441 
Kurtosis 
-.803 .858 
Traditional First Mean 7.7948 .17993 
95% Confidence Lower Bound 7.4250 
Interval for Mean Upper Bound 
8.1647 
5% Trimmed Mean 7.7679 
Median 7.6300 
Variance .874 
Std. Deviation .93494 
Minimum 6.30 
Maximum 9.80 
Range 3.50 
Interquartile Range 1.5000 
Skewness .374 .448 
Kurtosis -.511 .872 
Extreme Values 
Group Case Number Value 
Labs 1-5 Synopsis First Highest 1 2 9.20 
2 17 8.70 
3 28 8.70 
4 19 8.60 
5 20 8.60 
Lowest 1 26 6.70 
2 14 6.70 
3 29 6.70 
4 11 6.90 
5 6 7.10 
Traditional First Highest 1 51 9.80 
2 39 9.50 
3 44 9.20 
4 38 8.80 
5 53 a 
Lowest 1 33 6.30 
2 40 6.50 
3 46 6.50 
4 54 6.70 
5 42 6.80 
a. Only a partial list of cases with the value 9 are shown in the table of 
upper extremes. 
Labs 1-5 
Histograms 
Histogram 
For GROUP= Synopsis First 
10 
& 
c 
CD 3 CT 
CD 
Std. Dev = .70 
Mean = 7.93 
N = 28.00 
6.75 7.25 7.75 8.25 
7.00 7.50 8.00 
8.75 9.25 
3.50 9.00 
Labs 1-5 
Histogram 
For GROUP= Traditional First 
6 
4 
Std. Dev = .93 
Mean = 7.79 
N = 27.00 
6.50 7.00 7.50 8.00 8.50 9.00 9.50 10.00 
Labs 1-5 
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11 
10 
9 
8 
28 
Synopsis First 
27 
Traditional First 
Group 
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Explore 
Group 
Case Processing Summary 
Cases 
Valid Missinq Total 
Group N Percent N Percent N Percent 
Labs 6-9 Synopsis First 28 100.0% 0 .0% 28 100.0% 
Traditional First 27 100.0% 0 .0% 27 100.0% 
Descriptives 
Group Statistic Std. Error 
Labs 6-9 Synopsis First Mean 8.2546 .14806 
95% Confidence Lower Bound 7.9509 
Interval for Mean Upper Bound 
8.5584 
5% Trimmed Mean 8.2706 
Median 8.3750 
Variance .614 
Std. Deviation .78345 
Minimum 6.63 
Maximum 9.63 
Range 3.00 
Interquartile Range 1.1100 
Skewness 
-.502 .441 
Kurtosis 
-.554 .858 
Traditional First Mean 8.0830 .16543 
95% Confidence Lower Bound 7.7429 
Interval for Mean Upper Bound 
8.4230 
5% Trimmed Mean 8.0815 
Median 8.0000 
Variance 
.739 
Std. Deviation .85961 
Minimum 6.38 
Maximum 9.88 
Range 3.50 
Interquartile Range 1.0000 
Skewness .029 .448 
Kurtosis 
.056 .872 
Extreme Values 
Group Case Number Value 
Labs 6-9 Synopsis First Highest 1 13 9.63 
2 2 9.25 
3 17 9.00 
4 21 9.00 
5 5 a 
Lowest 1 29 6.63 
2 19 688  
3 24 7.00 
4 14 7.00 
5 10 7.38 
Traditional First Highest 1 51 9.88 
2 36 9.50 
3 32 9.38 
4 39 9.13 
5 31 a 
Lowest 1 54 6.38 
2 33 6.50 
3 35 6.67 
4 49 7.38 
5 50 b 
a. Only a partial list of cases with the value 9 are shown in the table of 
upper extremes. 
b. Only a partial list of cases with the value 8 are shown in the table of 
lower extremes. 
148 
Labs 6-9 
Histograms 
Histogram 
For GROUP= Synopsis First 
10 
S 2 3 CT 
U= 0 
Std. Dev = .78 
Mean = 8.25 
N = 28.00 
6.50 7.00 7.50 8.00 
Labs 6-9 
8.50 9.00 9.50 
Histogram 
For GROUP= Traditional First 
4 
£ 
S 
3 
CT 
CD 
Std. Dev = .86 
Mean = 8.08 
N = 27.00 
6.50 7.00 7.50 1.00 3.50 9.00 9.50 10.00 
Labs 6-9 
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11 
10 
9 
8 
7 
6 J 
N = 28 27 
Synopsis First Traditional First 
Group 
T-Test 
Group Statistics 
Std. Std. Error 
Group N Mean Deviation Mean 
Labs 1-5 Synopsis First 28 7.9321 .70241 .13274 
Traditional First 27 7.7948 .93494 .17993 
Independent Samples Test 
Levene's Test for 
Equality of Variances t-test for Equality of Means 
95% Confidence 
Interval of the 
Difference 
F Siq. t df Siq. (2-tailed) Difference Difference Lower Upper 
Labs 1-5 Equal variances 
assumed 2.571 .115 .617 53 .540 .1373 .22245 -.30884 .58350 
Equal variances 
not assumed .614 48.242 .542 .1373 .22360 -.31218 .58684 
T-Test 
Group Statistics 
Std. Std. Error 
Group N Mean Deviation Mean 
Labs 6-9 Synopsis First 28 8.2546 .78345 .14806 
Traditional First 27 8.0830 .85961 .16543 
Œ> 
CD 
CO 
_Q 
CO 
_l 
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Independent Samples Test 
Levene's Test for 
Equality of Variances t-test for Equality of Means 
Std. Error 
95% Confidence 
Interval of the 
Difference 
F Siq. t df Siq. (2-tailed) Difference Difference Lower Upper 
Labs 6-9 Equal variances 
assumed .011 .917 .775 53 .442 .1717 .22163 -.27285 .61621 
Equal variances 
not assumed .773 52.127 .443 .1717 .22201 -.27379 .61715 
T-Test 
Paired Samples Statistics 
Std. Std. Error 
Mean N Deviation Mean 
Pair Synopsis 8.0062 55 .77991 .10516 
1 Traditional 8.0289 55 .88407 .11921 
Paired Samples Correlations 
N Correlation Sig. 
Pair 1 Synopsis & Traditional 55 .486 .000 
Paired Samples Test 
Paired Differences 
t df Siq. (2-tailed) Mean 
Std. 
Deviation 
Std. Error 
Mean 
95% Confidence 
Interval of the 
Difference 
Lower Upper 
Pair 1 Synopsis - Traditional -.0227 .84854 .11442 -.2521 .2067 -.199 54 .843 
T-Test 
Group Statistics 
Std. Std. Error 
Group N Mean Deviation Mean 
Average, Set1 & Set2 Synopsis First 28 8.0943 .63629 .12025 
Traditional First 27 7.9381 .79790 .15356 
Independent Samples Test 
Levene's Test for 
Equality of Variances t-test for Equality of Means 
95% Confidence 
Interval of the 
Difference 
F Sig. t df Siq. (2-tailed) Difference Difference Lower Upper 
Average, Set1 & Set2 Equal variances 
assumed .646 .425 .804 53 .425 .1561 .19423 -.23344 .54572 
Equal variances 
not assumed .801 49.676 427 .1561 .19504 -.23567 .54794 
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T-Test 
Group Statistics 
Std. Std. Error 
Group N Mean Deviation Mean 
Difference, Set1 & Set2 Synopsis First 28 -.3214 .77363 .14620 
Traditional First 27 -.2863 .82576 .15892 
Independent Samples Test 
Levene's Test for 
Equality of Variances t-test for Equality of Means 
95% Confidence 
Interval of the 
Difference 
F Siq. t df Siq. (2-tailed) Difference Difference Lower Upper 
Difference, Set1 & Set2 Equal variances 
assumed .656 .421 -.163 53 .871 -.0351 .21568 -.46773 .39747 
Equal variances 
not assumed -.163 52.453 .871 -.0351 .21594 -.46836 .39809 
Univariate Analysis of Variance 
Between-Subjects Factors 
Value Label N 
Group 1 
2 
Synopsis 
First 
Traditional 
First 
23 
25 
Tests of Between-Subjects Effects 
Dependent Variable: Average, Set1 & Set2 
Source 
Type III Sum 
of Squares df Mean Square F Siq. 
Corrected Model 1.350= 2 .675 1.301 .282 
Intercept 52.205 1 52.205 100.606 .000 
ACT 1.348 1 1.348 2.597 .114 
GROUP 9.191E-02 1 9.191E-02 .177 .676 
Error 23.351 45 .519 
Total 3081.520 48 
Corrected Total 24.701 47 
a. R Squared = .055 (Adjusted R Squared = .013) 
Univariate Analysis of Variance 
Between-Subjects Factors 
Value Label N 
Group 1 
2 
Synopsis 
First 
Traditional 
First 
23 
25 
Tests of Between-Subjects Effects 
Dependent Variable: Difference, Set1 & Set2 
Source 
Type III Sum 
of Squares df Mean Square F Siq. 
Corrected Model 3.996^ 2 1.998 3.703 .032 
Intercept 2.540 1 2.540 4.707 .035 
ACT 3.658 1 3.658 6.778 .012 
GROUP 2.392E-02 1 2.392E-02 .044 .834 
Error 24.284 45 .540 
Total 32.214 48 
Corrected Total 28.281 47 
a. R Squared = .141 (Adjusted R Squared = .103) 
Regression 
Descriptive Statistics 
Std. 
Mean Deviation N 
Labs 1-5 7.8360 .85311 48 
ACT Score 22.6250 3.58261 48 
Correlations 
Labs 1-5 ACT Score 
Pearson Correlation Labs 1-5 1.000 .021 
ACT Score 
.021 1.000 
Sig. (1-tailed) Labs 1-5 .443 
ACT Score .443 
N Labs 1-5 48 48 
ACT Score 48 48 
Variables Entered/Removed b 
Variables Variables 
Model Entered Removed Method 
1 ACT Score3 Enter 
a. All requested variables entered. 
b. Dependent Variable: Labs 1-5 
Model Summary 
Adjusted Std. Error of 
Model R R Square R Square the Estimate 
1 ,021a .000 -.021 .86214 
a. Predictors: (Constant), ACT Score 
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ANOVAb 
Model 
Sum of 
Squares df Mean Square F Sig. 
1 Regression .016 1 .016 .021 .886= 
Residual 34.191 46 .743 
Total 34.207 47 
a. Predictors: (Constant), ACT Score 
b. Dependent Variable: Labs 1-5 
Coefficients3 
Unstandardized Standardized 
Coefficients Coefficients 95% Confidence Interval for B 
Model B Std. Error Beta t Sig. Lower Bound Upper Bound 
1 (Constant) 7.721 ..804 9.605 .000 6.103 9.339 
ACT Score 5.07E-03 .035 .021 .144 .886 -.066 .076 
a. Dependent Variable: Labs 1-5 
Regression 
Descriptive Statistics 
Std. 
Mean Deviation N 
Labs 6-9 8.1238 .78873 48 
ACT Score 22.6250 3.58261 48 
Correlations 
Labs 6-9 ACT Score 
Pearson Correlation Labs 6-9 1.000 .390 
ACT Score .390 1.000 
Sig. (1 -tailed) Labs 6-9 
.003 
ACT Score .003 
N Labs 6-9 48 48 
ACT Score 48 48 
Variables Entered/Removed b 
Variables Variables 
Model Entered Removed Method 
1 ACT Score3 Enter 
a. All requested variables entered. 
b. Dependent Variable: Labs 6-9 
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Model Summary 
Adjusted Std. Error of 
Model R R Square R Square the Estimate 
1 .390= .152 .134 .73404 
a. Predictors: (Constant), ACT Score 
ANOVAb 
Model 
Sum of 
Squares df Mean Square F Siq. . 
1 Regression 4.453 1 4.453 8.264 .006= 
Residual 24.785 46 .539 
Total 29.238 47 
a. Predictors: (Constant), ACT Score 
b. Dependent Variable: Labs 6-9 
Coefficients3 
Unstandardized Standardized 
Coefficients Coefficients 95% Confidence Interval for B 
Model B Std. Error Beta t Sig. Lower Bound Upper Bound 
1 (Constant) 6.180 .684 9.029 .000 4.802 7.558 
ACT Score 8.59E-02 .030 .390 2.875 .006 .026 .146 
a. Dependent Variable: Labs 6-9 
Univariate Analysis of Variance 
Between-Subjects Factors 
Value Label N 
ACT 16.00 2 
Score -17.00 1 
18.00 4 
19.00 4 
20.00 5 
21.00 2 
22.00 7 
23.00 3 
24.00 4 
25.00 4 
26.00 1 
27.00 7 
28.00 3 
29.00 1 
Group 1 Synopsis 23 First 
2 Traditional 25 First 
Tests of Between-Subjects Effects 
Dependent Variable: Labs 1-5 
Source 
Type III Sum 
of Squares df Mean Square F Sig. 
Corrected Model 14.045% 23 .611 .727 .776 
Intercept 1955.877 1 1955.877 2328.258 .000 
ACT 9.451 13 .727 .865 .596 
GROUP .165 1 .165 .196 .662 
ACT * GROUP 5.643 9 .627 .746 .664 
Error 20.161 24 .840 
Total 2981.577 48 
Corrected Total 34.207 47 
a. R Squared = .411 (Adjusted R Squared = -.154) 
Univariate Analysis of Variance 
Between-Subjects Factors 
Value Label N 
Group 1 
2 
Synopsis 
First 
Traditional 
First 
23 
25 
Tests of Between-Subjects Effects 
Dependent Variable: Labs 1-5 
Source 
Type III Sum 
of Squares df Mean Square F Siq. 
Corrected Model .155% 2 7.773E-02 .103 .903 
Intercept 64.372 1 64.372 85.070 .000 
ACT 4.099E-02 1 4.099E-02 .054 .817 
GROUP .140 1 .140 .185 .669 
Error 34.051 45 .757 
Total 2981.577 48 
Corrected Total 34.207 47 
a. R Squared = .005 (Adjusted R Squared = -.040) 
Univariate Analysis of Variance 
Between-Subjects Factors 
Value Label N 
Group 1 Synopsis 23 First 
2 Traditional 25 First 
ACT 16.00 2 
Score 17.00 1 
18.00 4 
19.00 4 
20.00 5 
21.00 2 
22.00 7 
23.00 3 
24.00 4 
25.00 4 
26.00 1 
27.00 7 
28.00 3 
29.00 1 
Tests of Between-Subjects Effects 
Dependent Variable: Labs 6-9 
Source 
Type III Sum 
of Squares df Mean Square F Sig. 
Corrected Model 17.117% 23 .744 1.474 .176 
Intercept 2147.402 1 2147.402 4252.007 .000 
GROUP .101 1 .101 .200 .658 
ACT 11.629 13 .895 1.771 .109 
GROUP * ACT 4.253 9 .473 .936 .513 
Error 12.121 24 .505 
Total 3197.013 48 
Corrected Total 29.238 47 
a. R Squared = .585 (Adjusted R Squared = .188) 
Univariate Analysis of Variance 
Between-Subjects Factors 
Value Label N 
Group 1 
2 
Synopsis 
First 
Traditional 
First 
23 
25 
Tests of Between-Subjects Effects 
Dependent Variable: Labs 6-9 
Source 
Type III Sum 
of Squares df Mean Square F Sig. 
Corrected Model 4.500= 2 2.250 4.093 .023 
Intercept 41.457 1 41.457 75.412 .000 
ACT 4.440 1 4.440 8.076 .007 
GROUP 4.698E-02 1 4.698E-02 .085 .771 
Error 24.738 45 .550 
Total 3197.013 48 
Corrected Total 29.238 47 
a. R Squared = .154 (Adjusted R Squared = .116) 
Regression 
Descriptive Statistics 
Std. 
Mean Deviation N 
Synopsis 8.0279 .78868 48 
ACT Score 22.6250 3.58261 48 
Correlations 
Synopsis ACT Score 
Pearson Correlation Synopsis 1.000 .263 
ACT Score 
.263 1.000 
Sig. (1-tailed) Synopsis 
.036 
ACT Score .036 
N Synopsis 48 48 
ACT Score 48 48 
Variables Entered/Removed b 
Variables Variables 
Model Entered Removed Method 
1 ACT Score3 Enter 
a. All requested variables entered. 
b. Dependent Variable: Synopsis 
Model Summary 
Adjusted Std. Error of 
Model R R Square R Square the Estimate 
1 .263= .069 .049 .76916 
a. Predictors: (Constant), ACT Score 
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ANOVAb 
Model 
Sum of 
Squares df Mean Square F Sig. 
1 Regression 2.021 1 2.021 3.415 .071% 
Residual 27.214 46 .592 
Total 29.235 47 
a. Predictors: (Constant), ACT Score 
b. Dependent Variable: Synopsis 
Coefficients3 
Unstandardized Standardized 
Coefficients Coefficients 95% Confidence Interval for B 
Model B Std. Error Beta t Sip. Lower Bound Upper Bound 
1 (Constant) 6.719 .717 9.368 .000 5.275 8.162 
ACT Score 5.79E-02 .031 .263 1.848 .071 -.005 .121 
a. Dependent Variable: Synopsis 
Regression 
Descriptive Statistics 
Std. 
Mean Deviation N 
Traditional 7.9319 .87489 48 
ACT Score 22.6250 3.58261 48 
Correlations 
Traditional ACT Score 
Pearson Correlation Traditional 1.000 .136 
ACT Score .136 1.000 
Sig. (1-tailed) Traditional 
ACT Score .179 
.179 
N Traditional 48 48 
ACT Score 48 48 
Variables Entered/Removed b 
Model 
Variables 
Entered 
Variables 
Removed Method 
1 ACT Score3 Enter 
a. All requested variables entered. 
b. Dependent Variable: Traditional 
159 
Model Summary 
Adjusted Std. Error of 
Model R R Square R Square the Estimate 
1 ,136a .018 -.003 .87618 
a. Predictors: (Constant), ACT Score 
ANOVAb 
Model 
Sum of 
Squares df Mean Square F Sig. 
1 Regression .661 1 .661 .861 .358= 
Residual 35.314 46 .768 
Total 35.975 47 
a. Predictors: (Constant), ACT Score 
b. Dependent Variable: Traditional 
Coefficients3 
Unstandardized Standardized 
Coefficients Coefficients 95% Confidence Interval for B 
Model B Std. Error Beta t Sig. Lower Bound Upper Bound 
1 (Constant) 7.183 .817 8.792 .000 5.538 8.827 
ACT Score 3.31 E-02 .036 .136 .928 .358 -.039 .105 
a. Dependent Variable: Traditional 
Univariate Analysis of Variance 
Between-Subjects Factors 
Value Label N 
Group 1 Synopsis 23 First 
2 Traditional 25 First 
ACT 16.00 2 
Score 17.00 1 
18.00 4 
19.00 4 
20.00 5 
21.00 2 
22.00 7 
23.00 3 
24.00 4 
25.00 4 
26.00 1 
27.00 7 
28.00 3 
29.00 1 
Tests of Between-Subjects Effects 
Dependent Variable: Average, Set1 & Set2 
Source 
Type III Sum 
of Squares ' df Mean Square F Sig. 
Corrected Model 11,645a 23 .506 .931 .567 
Intercept 2050.722 1 2050.722 3769.724 .000 
GROUP .128 1 .128 .235 .633 
ACT 7.763 13 .597 1.098 .406 
GROUP * ACT 3.305 9 .367 .675 .723 
Error 13.056 24 .544 
Total 3081.520 48 
Corrected Total 24.701 47 
a. R Squared = .471 (Adjusted R Squared = -.035) 
Univariate Analysis of Variance 
Between-Subjects Factors 
Value Label N 
Group 1 
2 
Synopsis 
First 
Traditional 
First 
23 
25 
Tests of Between-Subjects Effects 
Dependent Variable: Average, Set1 & Set2 
Source 
Type III Sum 
of Squares df Mean Square F Sig. 
Corrected Model 1.350= 2 .675 1.301 .282 
Intercept 52.205 1 52.205 100.606 .000 
ACT 1.348 1 1.348 2.597 .114 
GROUP 9.191 E-02 1 9.191 E-02 .177 .676 
Error 23.351 45 .519 
Total 3081.520 48 
Corrected Total 24.701 47 
a. R Squared = .055 (Adjusted R Squared = .013) 
Univariate Analysis of Variance 
Between-Subjects Factors 
Value Label N 
Group 1 Synopsis 23 First 
2 Traditional 25 First 
ACT 16.00 2 
Score 17.00 1 
18.00 4 
19.00 4 
20.00 5 
21.00 2 
22.00 7 
23.00 3 
24.00 4 
25.00 4 
26.00 1 
27.00 7 
28.00 3 
29.00 1 
Tests of Between-Subjects Effects 
Dependent Variable: Difference, Set1 & Set2 
Source 
Type III Sum 
of Squares df Mean Square F Sig. 
Corrected Model 15.773% 23 .686 1.316 .254 
Intercept 4.434 1 4.434 8.507 .008 
GROUP 8.481 E-03 1 8.481 E-03 .016 .900 
ACT 11.133 13 .856 1.643 .141 
GROUP * ACT 6.509 9 .723 1.388 .248 
Error 12.508 24 .521 
Total 32.214 48 
Corrected Total 28.281 47 
a. R Squared = .558 (Adjusted R Squared = .134) 
Univariate Analysis of Variance 
Between-Subjects Factors 
Value Label N 
Group 1 Synopsis 23 First 
2 Traditional 25 First 
Tests of Between-Subjects Effects 
Dependent Variable: Difference, Set1 & Set2 
Source 
Type III Sum 
of Squares df Mean Square F Sig. 
Corrected Model 3.996= 2 1.998 3.703 .032 
Intercept 2.540 1 2.540 4.707 .035 
ACT 3.658 1 3.658 6.778 .012 
GROUP 2.392E-02 1 2.392E-02 .044 .834 
Error 24.284 45 .540 
Total 32.214 48 
Corrected Total 28.281 47 
a. R Squared = .141 (Adjusted R Squared = .103) 
Regression 
Descriptive Statistics 
Std. 
Mean Deviation N 
Difference, Set1 & Set2 -.2862 .77570 48 
ACT Score 22.6250 3.58261 48 
Correlations 
Difference, 
Set1 & Set2 ACT Score 
Pearson Correlation Difference, Set1 & Set2 1.000 -.375 
ACT Score -.375 1.000 
Sig. (1-tailed) Difference, Set1 & Set2 
ACT Score .004 
.004 
N Difference, Set1 & Set2 48 48 
ACT Score 48 48 
Variables Entered/Removed b 
Model 
Variables 
Entered 
Variables 
Removed Method 
1 ACT Score3 Enter 
a. All requested variables entered. 
b. Dependent Variable: Difference, Set1 & Set2 
Model Summary 
Adjusted Std. Error of 
Model R R Square R Square the Estimate 
1 375= .140 .122 .72694 
a. Predictors: (Constant), ACT Score 
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ANOVAb 
Model 
Sum of 
Squares df Mean Square F Sig. 
1 Regression 3.972 1 3.972 7.517 .009= 
Residual 24.308 46 .528 
Total 28.281 47 
a. Predictors: (Constant), ACT Score 
b. Dependent Variable: Difference, Set1 & Set2 
Coefficients3 
Unstandardized Standardized 
Coefficients Coefficients 95% Confidence Interval for B 
Model B Std. Error Beta t Sig. Lower Bound Upper Bound 
1 (Constant) 1.550 .678 2.286 .027 .185 2.914 
ACT Score 
-8.1 E-02 .030 -.375 -2.742 .009 -.141 -.022 
a. Dependent Variable: Difference, Set1 & Set2 
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APPENDIX G. SPSS OUTPUT FOR RESEARCH QUESTION 3 
165 
Explore 
Report Type 
Case Processing Summary 
Cases 
Valid Missing Total 
Report Type N Percent N Percent N Percent 
Lab 1 Synopsis 29 100.0% 0 .0% 29 100.0% 
Traditional 27 100.0% 0 .0% 27 100.0% 
Descriptives 
Report Type Statistic Std. Error 
Lab 1 Synopsis Mean 7.1207 .18842 
95% Confidence Lower Bound 6.7347 
Interval for Mean Upper Bound 
7.5066 
5% Trimmed Mean 7.1427 
Median 7.0000 
Variance 1.030 
Std. Deviation 1.01467 
Minimum 5.00 
Maximum 9.00 
Range 4.00 
Interquartile Range 1.5000 
Skewness -.215 .434 
Kurtosis -.182 .845 
Traditional Mean 7.4259 .34458 
95% Confidence Lower Bound 6.7176 
Interval for Mean Upper Bound 
8.1342 
5% Trimmed Mean 7.5144 
Median 7.5000 
Variance 3.206 
Std. Deviation 1.79049 
Minimum 3.00 
Maximum 10.00 
Range 7.00 
Interquartile Range 2.0000 
Skewness -.792 .448 
Kurtosis .478 .872 
Extreme Values 
Report Type Case Number Value 
Lab 1 Synopsis Highest 1 28 9.00 
2 16 8.50 
3 27 8.50 
4 22 8.50 
5 17 8.50 
Lowest 1 4 5.00 
2 29 5.00 
3 1 6.00 
4 14 6.00 
5 26 a 
Traditional Highest 1 51 10.00 
2 53 10.00 
3 45 9.50 
4 49 9.50 
5 48 b 
Lowest 1 42 3.00 
2 40 4.00 
3 43 4.00 
4 41 6.00 
5 30 a 
a. Only a partial list of cases with the value 6 are shown in the table 
of lower extremes. 
b. Only a partial list of cases with the value 9 are shown in the table 
of upper extremes. 
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Histograms 
Histogram 
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N = 29 27 
Synopsis Traditional 
Report Type 
T-Test 
Group Statistics 
Std. Std. Error 
Report Type N Mean Deviation Mean 
Lab 1 Synopsis 29 7.1207 1.01467 .18842 
Traditional 24 7.8958 1.23340 .25177 
Independent Samples Test 
Levene's Test for 
Equality of Variances t-test for Equality of Means 
95% Confidence 
Interval of the 
Difference 
F Siq. t df Siq. (2-tailed) Difference Difference Lower Upper 
Lab 1 Equal variances 
assumed 2.123 .151 -2.511 51 .015 -.7751 .30869 -1.39486 -.15543 
Equal variances 
not assumed -2.465 44.510 .018 -.7751 .31447 -1.40870 -.14158 
10 
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03 
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Explore 
Report Type 
Case Processing Summary 
Cases 
Valid Missing Total 
Report Type N Percent N Percent N Percent 
Lab 2 Synopsis 29 100.0% 0 .0% 29 100.0% 
Traditional 27 100.0% 0 .0% 27 100.0% 
Descriptives 
Report Type Statistic Std. Error 
Lab 2 Synopsis Mean 8.2586 .20101 
95% Confidence Lower Bound 7.8469 
Interval for Mean Upper Bound 
8.6704 
5% Trimmed Mean 8.3343 
Median 8.5000 
Variance 1.172 
Std. Deviation 1.08250 
Minimum 5.00 
Maximum 10.00 
Range 5.00 
Interquartile Range 1.2500 
Skewness -1.227 .434 
Kurtosis 1.916 .845 
Traditional Mean 8.1296 .22581 
95% Confidence Lower Bound 7.6655 
Interval for Mean Upper Bound 
8.5938 
5% Trimmed Mean 8.1296 
Median 8.0000 
Variance 1.377 
Std. Deviation 1.17336 
Minimum 6.00 
Maximum 10.00 
Range 4.00 
Interquartile Range 2.5000 
Skewness .126 .448 
Kurtosis -1.350 .872 
Extreme Values 
Report Type Case Number Value 
Lab 2 Synopsis Highest 1 2 10.00 
2 3 9.50 
3 12 9.50 
4 7 9.00 
5 21 a 
Lowest 1 4 5.00 
2 14 6.00 
3 8 7.00 
4 17 7.00 
5 11 7.00 
Traditional Highest 1 39 10.00 
2 30 10.00 
3 44 9.50 
4 53 9.50 
5 38 b 
Lowest 1 33 6.00 
2 54 7.00 
3 56 7.00 
4 47 7.00 
5 46 c 
a. Only a partial list of cases with the value 9 are shown in the table 
of upper extremes. 
b. Only a partial list of cases with the value 10 are shown in the 
table of upper extremes. 
c. Only a partial list of cases with the value 7 are shown in the table 
of lower extremes. 
Std. Dev = 1.08 
Mean = 8.3 
N = 29.00 
Std. Dev = 1.17 
Mean = 8.1 
N = 27.00 
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N = 29 
Synopsis 
Report Type 
T-Test 
Group Statistics 
Std. Std. Error 
Report Type N Mean Deviation Mean 
Lab 2 Synopsis 27 8.4630 .78356 .15080 
Traditional 27 8.1296 1.17336 .22581 
Independent Samples Test 
Levene's Test for 
Equality of Variances t-test for Equality of Means 
Mean 
95% Confidence 
Interval of the 
Difference 
F Siq. t df Siq. (2-tailed) Difference Difference Lower Upper 
Lab 2 Equal variances 
assumed 9.837 .003 1.228 52 .225 .3333 .27153 -.21154 .87821 
Equal variances 
not assumed 1.228 45.342 .226 .3333 .27153 -.21345 .88012 
27 
Traditional 
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Explore 
Report Type 
Case Processing Summary 
Cases 
Valid Missing Total 
Report Type N Percent N Percent N Percent 
Lab 3 Synopsis 29 100.0% 0 .0% 29 100.0% 
Traditional 27 100.0% 0 .0% 27 100.0% 
Descriptives 
Report Type Statistic Std. Error 
Lab 3 Synopsis Mean 7.3793 .27705 
95% Confidence Lower Bound 6.8118 
Interval for Mean Upper Bound 
7.9468 
5% Trimmed Mean 7.5326 
Median 7.5000 
Variance 2.226 
Std. Deviation 1.49197 
Minimum 3.00 
Maximum 9.00 
Range 6.00 
Interquartile Range 1.5000 
Skewness -1.724 .434 
Kurtosis 3.614 .845 
Traditional Mean 7.6852 .31594 
95% Confidence Lower Bound 7.0358 
Interval for Mean Upper Bound 
8.3346 
5% Trimmed Mean 7.7058 
Median 8.0000 
Variance 2.695 
Std. Deviation 1.64169 
Minimum 5.00 
Maximum 10.00 
Range 5.00 
Interquartile Range 3.0000 
Skewness -.376 .448 
Kurtosis -1.123 .872 
Extreme Values 
Report Type Case Number Value 
Lab 3 Synopsis Highest 1 17 9.00 
2 19 9.00 
3 3 9.00 
4 2 9.00 
5 20 a 
Lowest 1 26 3.00 
2 4 3.00 
3 1 6.00 
4 6 6.00 
5 29 6.50 
Traditional Highest 1 31 10.00 
2 51 10.00 
3 32 9.50 
4 38 9.50 
5 39 9.50 
Lowest 1 48 5.00 
2 40 5.00 
3 33 5.00 
4 55 5.00 
5 56 b 
a. Only a partial list of cases with the value 9 are shown in the table 
of upper extremes. 
b. Only a partial list of cases with the value 6 are shown in the table 
of lower extremes. 
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Synopsis Traditional 
Report Type 
T-Test 
Group Statistics 
Std. Std. Error 
Report Type N Mean Deviation Mean 
Lab 3 Synopsis 27 7.7037 .90149 .17349 
Traditional 27 7.6852 1.64169 .31594 
Independent Samples Test 
Levene's Test for 
Equality of Variances t-test for Equality of Means 
Mean 
95% Confidence 
Interval of the 
Difference 
F Siq. t df Siq. (2-tailed) Difference Difference Lower Upper 
Lab 3 Equal variances 
assumed 12.606 .001 .051 52 .959 .0185 .36044 -.70477 .74180 
Equal variances 
not assumed .051 40.373 .959 .0185 .36044 -.70976 .74679 
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Explore 
Report Type 
Case Processing Summary 
Cases 
Valid Missing Total 
Report Type N Percent N Percent N Percent 
Lab 4 Synopsis 29 100.0% 0 .0% 29 100.0% 
Traditional 27 100.0% 0 .0% 27 100.0% 
Descriptives 
Report Type Statistic Std. Error 
Lab 4 Synopsis Mean 8.4828 .18147 
95% Confidence Lower Bound 8.1110 
Interval for Mean Upper Bound 
8.8545 
5% Trimmed Mean 8.5575 
Median 8.5000 
Variance .955 
Std. Deviation .97727 
Minimum 5.00 
Maximum 10.00 
Range 5.00 
Interquartile Range 1.0000 
Skewness -1.490 .434 
Kurtosis 4.784 .845 
Traditional Mean 7.5556 .22222 
95% Confidence Lower Bound 7.0988 
Interval for Mean Upper Bound 
8.0123 
5% Trimmed Mean 7.5751 
Median 7.5000 
Variance 1.333 
Std. Deviation 1.15470 
Minimum 5.00 
Maximum 9.50 
Range 4.50 
Interquartile Range 1.5000 
Skewness -.126 .448 
Kurtosis -.291 .872 
Extreme Values 
Report Type Case Number Value 
Lab 4 Synopsis Highest 1 2 10.00 
2 9 10.00 
3 17 9.50 
4 5 9.50 
5 15 9.50 
Lowest 1 4 5.00 
2 10 7.00 
3 27 7.50 
4 14 8.00 
5 29 a 
Traditional Highest 1 51 9.50 
2 44 9.50 
3 39 9.50 
4 53 9.00 
5 38 b 
Lowest 1 46 5.00 
2 34 6.00 
3 54 6.00 
4 50 6.00 
5 42 c 
a. Only a partial list of cases with the value 8 are shown in the table 
of lower extremes. 
b. Only a partial list of cases with the value 9 are shown in the table 
of upper extremes. 
c. Only a partial list of cases with the value 7 are shown in the table 
of lower extremes. 
Std. Dev = . 
Mean = 8.5 
N = 29.00 
Std. Dev = 
Mean = 7.6 
N = 27.00 
180 
11 
10 
_D 
CD 
*4 
29 
Synopsis 
27 
Traditional 
Report Type 
T-Test 
Group Statistics 
Std. Std. Error 
Report Type N Mean Deviation Mean 
Lab 4 Synopsis 28 8.6071 .72466 .13695 
Traditional 27 7.5556 1.15470 .22222 
Independent Samples Test 
Levene's Test for 
Equality of Variances t-test for Equality of Means 
Std. Error 
95% Confidence 
Interval of the 
Difference 
F Siq. t df Siq. (2-tailed) Difference Difference Lower Upper 
Lab 4 Equal variances 
assumed 4.497 .039 4.061 53 .000 1.0516 .25894 .53223 1.57095 
Equal variances 
not assumed 4.029 43.462 .000 1.0516 .26103 .52533 1.57785 
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Explore 
Report Type 
Case Processing Summary 
Cases 
Valid Missinq Total 
Report Type N Percent N Percent N Percent 
Lab 5 Synopsis 29 100.0% 0 .0% 29 100.0% 
Traditional 24 88.9% 3 11.1% 27 100.0% 
Descriptives 
Report Type Statistic Std. Error 
Lab 5 Synopsis Mean , 7.8793 .19953 
95% Confidence Lower Bound 7.4706 
Interval for Mean Upper Bound 
8.2880 
5% Trimmed Mean 7.8937 
Median 8.0000 
Variance 1.155 
Std. Deviation 1.07450 
Minimum 6.00 
Maximum 9.50 
Range 3.50 
Interquartile Range 1.7500 
Skewness -.359 .434 
Kurtosis -1.018 .845 
Traditional Mean 8.2708 .20408 
95% Confidence Lower Bound 7.8487 
Interval for Mean Upper Bound 
8.6930 
5% Trimmed Mean 8.3009 
Median 8.5000 
Variance 1.000 
Std. Deviation .99977 
Minimum 6.00 
Maximum 10.00 
Range 4.00 
Interquartile Range 1.3750 
Skewness -.476 .472 
Kurtosis -.083 .918 
Extreme Values 
Report Type Case Number Value 
Lab 5 Synopsis Highest 1 17 9.50 
2 19 9.50 
3 18 9.00 
4 3 9.00 
5 21 a 
Lowest 1 4 6.00 
2 11 6.00 
3 14 6.00 
4 29 6.50 
5 15 6.50 
Traditional Highest 1 51 10.00 
2 36 9.50 
3 39 9.50 
4 44 9.50 
5 30 a 
Lowest 1 47 6.00 
2 34 6.50 
3 41 7.00 
4 54 7.00 
5 45 b 
a. Only a partial list of cases with the value 9 are shown in the table 
of upper extremes. 
b. Only a partial list of cases with the value 8 are shown in the table 
of lower extremes. 
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Synopsis Traditional 
Report Type 
T-Test 
Group Statistics 
Std. Std. Error 
Report Type N Mean Deviation Mean 
Lab 5 Synopsis 29 7.8793 1.07450 .19953 
Traditional 24 8.2708 .99977 .20408 
Independent Samples Test 
Levene's Test for 
Equality of Variances t-test for Equality of Means 
95% Confidence 
Interval of the 
Difference 
F Sig. t df Siq. (2-tailed) Difference Difference Lower Upper 
Lab 5 Equal variances 
assumed .573 .452 -1.362 51 .179 -.3915 .28739 -.96849 .18545 
Equal variances 
not assumed -1.372 50.262 .176 -.3915 .28541 -.96472 .18167 
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Explore 
Report Type 
Case Processing Summary 
Cases 
Valid Missing Total 
Report Type N Percent N Percent N Percent 
Lab 6 Synopsis 27 100.0% 0 .0% 27 100.0% 
Traditional 28 96.6% 1 3.4% 29 100.0% 
Descriptives 
Report Type Statistic Std. Error 
Lab 6 Synopsis Mean 8.1852 .22825 
95% Confidence Lower Bound 7.7160 
Interval for Mean Upper Bound 
8.6544 
5% Trimmed Mean 8.2397 
Median 8.5000 
Variance 1.407 
Std. Deviation 1.18604 
Minimum 5.00 
Maximum 10.00 
Range 5.00 
Interquartile Range 2.0000 
Skewness -.610 .448 
Kurtosis .397 .872 
Traditional Mean 8.1429 .20226 
95% Confidence Lower Bound 7.7278 
Interval for Mean Upper Bound 
8.5579 
5% Trimmed Mean 8.2262 
Median 8.5000 
Variance 1.146 
Std. Deviation 1.07028 
Minimum 5.00 
Maximum 9.50 
Range 4.50 
Interquartile Range 1.5000 
Skewness -1.182 .441 
Kurtosis 1.531 .858 
Extreme Values 
Report Type Case Number Value 
Lab 6 Synopsis Highest 1 51 10.00 
2 43 10.00 
3 30 9.50 
4 44 9.50 
5 39 9.50 
Lowest 1 54 5.00 
2 46 6.50 
3 35 7.00 
4 38 7.00 
5 33 a 
Traditional Highest 1 21 9.50 
2 2 9.50 
3 13 9.50 
4 27 9.00 
5 15 b 
Lowest 1 19 5.00 
2 24 6.00 
3 4 7.00 
4 12 7.00 
5 29 a 
a. Only a partial list of cases with the value 7 are shown in the table 
of lower extremes. 
b. Only a partial list of cases with the value 9 are shown in the table 
of upper extremes. 
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Synopsis Traditional 
Report Type 
T-Test 
Group Statistics 
Std. Std. Error 
Report Type N Mean Deviation Mean 
Lab 6 Synopsis 27 8.1852 1.18604 .22825 
Traditional 27 8.2593 .89196 .17166 
Independent Samples Test 
Levene's Test for 
Equality of Variances t-test for Eaualitv of Means 
95% Confidence 
Interval of the 
Difference 
F Siq. t df Siq. (2-tailed) Difference Difference Lower Upper 
Lab 6 Equal variances 
assumed 2.234 .141 -.259 52 .796 -.0741 .28560 -.64717 .49902 
Equal variances 
not assumed -.259 48.282 .796 -.0741 .28560 -.64822 .50007 
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Explore 
Report Type 
Case Processing Summary 
Cases 
Valid Missing Total 
Report Type N Percent N Percent N Percent 
Lab 7 Synopsis 26 96.3% 1 3.7% 27 100.0% 
Traditional 28 96.6% 1 3.4% 29 100.0% 
Descriptives 
Report Type Statistic Std. Error 
Lab 7 Synopsis Mean 7.9615 .20741 
95% Confidence Lower Bound 7.5344 
Interval for Mean Upper Bound 
8.3887 
5% Trimmed Mean 7.9850 
Median 8.0000 
Variance 1.118 
Std. Deviation 1.05757 
Minimum 6.00 
Maximum 9.50 
Range 3.50 
Interquartile Range 2.0000 
Skewness .027 .456 
Kurtosis -.769 .887 
Traditional Mean 8.2857 .18621 
95% Confidence Lower Bound 7.9036 
Interval for Mean Upper Bound 
8.6678 
5% Trimmed Mean 8.2897 
Median 8.5000 
Variance .971 
Std. Deviation .98534 
Minimum 6.50 
Maximum 10.00 
Range 3.50 
Interquartile Range 1.8750 
Skewness -.255 .441 
Kurtosis -1.176 .858 
Extreme Values 
Report Type Case Number Value 
Lab 7 Synopsis Highest 1 36 9.50 
2 44 9.50 
3 53 9.50 
4 51 9.50 
5 32 9.50 
Lowest 1 35 6.00 
2 54 6.00 
3 49 7.00 
4 30 7.00 
5 41 a 
Traditional Highest 1 13 10.00 
2 21 9.50 
3 5 9.50 
4 9 9.50 
5 17 b 
Lowest 1 29 6.50 
2 23 7.00 
3 19 7.00 
4 16 7.00 
5 24 a 
a. Only a partial list of cases with the value 7 are shown in the table 
of lower extremes. 
b. Only a partial list of cases with the value 9 are shown in the table 
of upper extremes. 
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Synopsis T raditional 
Report Type 
T-Test 
Group Statistics 
Std. Std. Error 
Report Type N Mean Deviation Mean 
Lab 7 Synopsis 26 7.9615 1.05757 .20741 
Traditional 28 8.2857 .98534 .18621 
Independent Samples Test 
Levene's Test for 
Equality of Variances t-test for Equality of Means 
Mean 
95% Confidence 
Interval of the 
Difference 
F Sig. t df Sip. (2-tailed) Difference Difference Lower Upper 
Lab 7 Equal variances 
assumed .000 .984 -1.166 52 .249 -.3242 .27799 -.88201 .23366 
Equal variances 
not assumed -1.163 50.915 .250 -.3242 .27873 -.88378 .23543 
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Explore 
Report Type 
Case Processing Summary 
Cases 
Valid Missing Total 
Report Type N Percent N Percent N Percent 
Lab 8 Synopsis 24 88.9% 3 11.1% 27 100.0% 
Traditional 27 93.1% 2 6.9% 29 100.0% 
Descriptives 
Report Type Statistic Std. Error 
Lab 8 Synopsis Mean 8.1458 .24167 
95% Confidence Lower Bound 7.6459 
Interval for Mean Upper Bound 
8.6458 
5% Trimmed Mean 8.1574 
Median 8.0000 
Variance 1.402 
Std. Deviation 1.18394 
Minimum 6.00 
Maximum 10.00 
Range 4.00 
Interquartile Range 1.8750 
Skewness .027 .472 
Kurtosis -1.028 .918 
Traditional Mean 8.0926 .17508 
95% Confidence Lower Bound 7.7327 
Interval for Mean Upper Bound 
8.4525 
5% Trimmed Mean 8.1101 
Median 8.0000 
Variance 
.828 
Std. Deviation 
.90974 
Minimum 6.00 
Maximum 10.00 
Range 4.00 
Interquartile Range 1.5000 
Skewness -.255 .448 
Kurtosis 
-.034 .872 
Extreme Values 
Report Type Case Number Value 
Lab 8 Synopsis Highest 1 51 10.00 
2 32 10.00 
3 36 10.00 
4 47 9.50 
5 31 a 
Lowest 1 43 6.00 
2 37 6.50 
3 50 6.50 
4 49 7.00 
5 55 b 
Traditional Highest 1 2 10.00 
2 6 9.00 
3 17 9.00 
4 28 9.00 
5 3 a 
Lowest 1 14 6.00 
2 29 6.50 
3 24 7.00 
4 19 7.00 
5 23 c 
a. Only a partial list of cases with the value 9 are shown in the table 
of upper extremes. 
b. Only a partial list of cases with the value 7 are shown in the table 
of lower extremes. 
c. Only a partial list of cases with the value 8 are shown in the table 
of lower extremes. 
Std. Dev = 1.18 
Mean = 8.1 
N = 24.00 
Std. Dev = .91 
Mean = 8.1 
N = 27.00 
6. 
5 J 
N = 24 27 
Synopsis Traditional 
Report Type 
T-Test 
Group Statistics 
Std. Std. Error 
Report Type N Mean Deviation Mean 
Lab 8 Synopsis 24 8.1458 1.18394 .24167 
Traditional 27 8.0926 .90974 .17508 
Independent Samples Test 
Levene's Test for 
Equality of Variances t-test for Equality of Means 
95% Confidence 
Interval of the 
Difference 
F Sig. t df Sig. (2-tailed) Difference Difference Lower Upper 
Lab 8 Equal variances 
assumed 3.026 .088 .181 49 .857 .0532 .29385 -.53727 .64375 
Equal variances 
not assumed .178 43.000 .859 .0532 .29843 -.54859 .65507 
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Explore 
Report Type 
Case Processing Summary 
Cases 
Valid Missing Total 
Report Type N Percent N Percent N Percent 
Lab 9 Synopsis 26 96.3% 1 3.7% 27 100.0% 
Traditional 29 100.0% 0 .0% 29 100.0% 
Descriptives 
Report Type Statistic Std. Error 
Lab 9 Synopsis Mean 8.1923 .24507 
95% Confidence Lower Bound 7.6876 
Interval for Mean Upper Bound 
8.6970 
5% Trimmed Mean 8.2137 
Median 8.5000 
Variance 1.562 
Std. Deviation 1.24962 
Minimum 6.00 
Maximum 10.00 
Range 4.00 
Interquartile Range 2.1250 
Skewness -.377 .456 
Kurtosis -1.001 .887 
Traditional Mean 8.3276 .20049 
95% Confidence Lower Bound 7.9169 
Interval for Mean Upper Bound 
8.7383 
5% Trimmed Mean 8.3640 
Median 8.5000 
Variance 1.166 
Std. Deviation 1.07965 
Minimum 6.00 
Maximum 10.00 
Range 4.00 
Interquartile Range 1.5000 
Skewness -.525 .434 
Kurtosis -.088 .845 
Extreme Values 
Report Type Case Number Value 
Lab 9 Synopsis Highest 1 51 10.00 
2 39 10.00 
3 31 9.50 
4 41 9.50 
5 36 a 
Lowest 1 52 6.00 
2 53 6.00 
3 33 6.00 
4 43 7.00 
5 54 b 
Traditional Highest 1 13 10.00 
2 17 10.00 
3 5 9.50 
4 15 9.50 
5 28 a 
Lowest 1 14 6.00 
2 10 6.00 
3 29 6.50 
4 4 7.00 
5 18 c 
a. Only a partial list of cases with the value 10 are shown in the 
table of upper extremes. 
b. Only a partial list of cases with the value 7 are shown in the table 
of lower extremes. 
c. Only a partial list of cases with the value 8 are shown in the table 
of lower extremes. 
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Synopsis Traditional 
Report Type 
T-Test 
Group Statistics 
Std. Std. Error 
Report Type N Mean Deviation Mean 
Lab 9 Synopsis 26 8.1923 1.24962 .24507 
Traditional 26 8.5769 .82088 .16099 
Independent Samples Test 
Levene's Test for 
Equality of Variances t-test for Equality of Means 
Mean Std. Error 
95% Confidence 
Interval of the 
Difference 
F Siq. t df Siq. (2-tailed) Difference Difference Lower Upper 
Lab 9 Equal variances 
assumed 6.686 .013 -1.312 50 .196 -.3846 .29322 -.97356 .20433 
Equal variances 
not assumed -1.312 43.189 .197 -3846 .29322 -.97587 .20664 
APPENDIX H. SPSS OUTPUT FOR RESEARCH QUESTION 4 
Explore 
Case Processing Summary 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
Synopsis 56 100.0% 0 .0% 56 100.0% 
Traditional 56 100.0% 0 .0% 56 100.0% 
Descriptives 
Statistic Std. Error 
Synopsis Mean 3.9741 .14378 
95% Confidence Lower Bound 3.6860 
Interval for Mean Upper Bound 
4.2622 
5% Trimmed Mean 3.9248 
Median 3.7500 
Variance 1.158 
Std. Deviation 1.07593 
Minimum 2.00 
Maximum 6.80 
Range 4.80 
Interquartile Range 1.3625 
Skewness .833 .319 
Kurtosis .236 628 
Traditional Mean 9.0277 .25765 
95% Confidence Lower Bound 8.5113 
Interval for Mean Upper Bound 
9.5440 
5% Trimmed Mean 8.9923 
Median 8.7750 
Variance 3.717 
Std. Deviation 1.92804 
Minimum 4.75 
Maximum 13.60 
Range 8.85 
Interquartile Range 2.7625 
Skewness 
.329 .319 
Kurtosis -.102 628 
Extreme Values 
Case Number Value 
Synopsis Highest 1 1 6.80 
2 13 6.40 
3 4 6.20 
4 6 6.20 
5 8 6.00 
Lowest 1 51 2.00 
2 37 2.50 
3 21 2.60 
4 30 2.75 
5 38 a 
Traditional Highest 1 41 13.60 
2 19 13.25 
3 36 12.80 
4 44 12.60 
5 32 b 
Lowest 1 11 4.75 
2 22 5.50 
3 21 6.25 
4 9 6.50 
5 15 c 
a. Only a partial list of cases with the value 3 are shown 
in the table of lower extremes. 
b. Only a partial list of cases with the value 12 are 
shown in the table of upper extremes. 
c. Only a partial list of cases with the value 7 are shown 
in the table of lower extremes. 
Synopsis 
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1 
N = 56 
Synopsis 
Traditional 
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Explore 
Case Processing Summary 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
Synopsis 55 98.2% 1 1.8% 56 100.0% 
Traditional 55 98.2% 1 1.8% 56 100.0% 
Descriptives 
Statistic Std. Error 
Synopsis Mean 3.9227 .13675 
95% Confidence Lower Bound 3.6486 
Interval for Mean Upper Bound 
4.1969 
5% Trimmed Mean 3.8798 
Median 3.7500 
Variance 1.029 
Std. Deviation 1.01415 
Minimum 2.00 
Maximum 6.40 
Range 4.40 
Interquartile Range 1.3000 
Skewness .756 .322 
Kurtosis .130 .634 
Traditional Mean 9.0327 .26232 
95% Confidence Lower Bound 8.5068 
Interval for Mean Upper Bound 
9.5587 
5% Trimmed Mean 8.9982 
Median 8.8000 
Variance 3.785 
Std. Deviation 1.94544 
Minimum 4.75 
Maximum 13.60 
Range 8.85 
Interquartile Range 2.8500 
Skewness .319 .322 
Kurtosis -.157 .634 
Extreme Values 
Case Number Value 
Synopsis Highest 1 13 6.40 
2 6 6.20 
3 4 6.20 
4 8 6.00 
5 9 5.80 
Lowest 1 51 2.00 
2 37 2.50 
3 21 2.60 
4 30 2.75 
5 38 a 
Traditional Highest 1 41 13.60 
2 19 13.25 
3 36 12.80 
4 44 12.60 
5 32 b 
Lowest 1 11 4.75 
2 22 5.50 
3 21 6.25 
4 3 6.50 
5 15 c 
a. Only a partial list of cases with the value 3 are shown 
in the table of lower extremes. 
b. Only a partial list of cases with the value 12 are 
shown in the table of upper extremes. 
c. Only a partial list of cases with the value 7 are shown 
in the table of lower extremes. 
Std. Dev = 1. 
Mean = 3.92 
N = 55.00 
Std. Dev = 1. 
Mean = 9.0 
N = 55.00 
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T-Test 
Paired Samples Statistics 
Std. Std. Error 
Mean N Deviation Mean 
Pair Synopsis 3.9227 55 1.01415 .13675 
1 Traditional 9.0327 55 1.94544 .26232 
Paired Samples Correlations 
N Correlation Sig. 
Pair 1 Synopsis & Traditional 55 -.243 .074 
Paired Samples Test 
Paired Differences 
t df Siq. (2-tailed) Mean 
Std. 
Deviation 
Std. Error 
Mean 
95% Confidence 
Interval of the 
Difference 
Lower Upper 
Pair 1 Synopsis - Traditional -5.1100 2.40230 .32393 -5.7594 -4.4606 -15.775 54 .000 
APPENDIX I. SPSS OUTPUT FOR RESEARCH QUESTION 5 
Explore 
Case Processing Summary 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
Synopsis 56 100.0% 0 .0% 56 100.0% 
Traditional 56 100.0% 0 .0% 56 100.0% 
Descriptives 
Statistic Std. Error 
Synopsis Mean 56.1455 3.91623 
95% Confidence Lower Bound 48.2972 
Interval for Mean Upper Bound 
63.9938 
5% Trimmed Mean 52.3452 
Median 49.6500 
Variance 858.865 
Std. Deviation 29.30639 
Minimum 30.00 
Maximum 223.00 
Range 193.00 
Interquartile Range 23.3875 
Skewness 3.651 .319 
Kurtosis 18.779 .628 
Traditional Mean 96.5482 5.40096 
95% Confidence Lower Bound 85.7244 
Interval for Mean Upper Bound 
107.3720 
5% Trimmed Mean 93.5694 
Median 88.2500 
Variance 1633.541 
Std. Deviation 40.41709 
Minimum 37.00 
Maximum 213.00 
Range 176.00 
Interquartile Range 55.4000 
Skewness 1.099 .319 
Kurtosis 1.126 .628 
Extreme Values 
Case Number Value 
Synopsis Highest 1 14 223.00 
2 45 111.50 
3 4 108.00 
4 54 88.75 
5 5 84.60 
Lowest 1 22 30.00 
2 32 30.25 
3 1 31.00 
4 16 32.00 
5 46 32.50 
Traditional Highest 1 39 213.00 
2 14 210.00 
3 4 190.00 
4 6 179.50 
5 35 155.20 
Lowest 1 47 37.00 
2 32 42.80 
3 22 45.00 
4 16 51.00 
5 46 51.80 
Synopsis 
300 
200 
100 
0 
Synopsis 
213 
Traditional 
300 
200 
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N = 56 
Traditional 
Explore 
Case Processing Summary 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
Synopsis 52 92.9% 4 7.1% 56 100.0% 
Traditional 52 92.9% 4 7.1% 56 100.0% 
Descriptives 
Statistic Std. Error 
Synopsis Mean 50.9788 2.14719 
95% Confidence Lower Bound 46.6682 
Interval for Mean Upper Bound 
55.2895 
5% Trimmed Mean 50.2286 
Median 48.8750 
Variance 239.743 
Std. Deviation 15.48364 
Minimum 30.00 
Maximum 88.75 
Range 58.75 
Interquartile Range 23.3500 
Skewness .641 .330 
Kurtosis -.433 .650 
Traditional Mean 90.9019 4.43388 
95% Confidence Lower Bound 82.0005 
Interval for Mean Upper Bound 
99.8033 
5% Trimmed Mean 89.6100 
Median 86.5000 
Variance 1022.283 
Std. Deviation 31.97316 
Minimum 37.00 
Maximum 179.50 
Range 142.50 
Interquartile Range 42.1500 
Skewness 
.569 .330 
Kurtosis 
-.033 .650 
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Extreme Values 
Case Number Value 
Synopsis Highest 1 54 88.75 
2 5 84.60 
3 50 80.00 
4 9 77.40 
5 35 77.25 
Lowest 1 22 30.00 
2 32 30.25 
3 1 31.00 
4 16 32.00 
5 46 32.50 
Traditional Highest 1 6 179.50 
2 35 155.20 
3 5 152.75 
4 54 136.00 
5 36 132.20 
Lowest 1 47 37.00 
2 32 42.80 
3 22 45.00 
4 16 51.00 
5 46 51.80 
Synopsis 
Histogram 
10-
Std. Dev = 15.48 
Mean = 51.0 
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Traditional 
Explore 
Case Processing Summary 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
Synopsis 51 91.1% 5 8.9% 56 100.0% 
Traditional 51 91.1% 5 8.9% 56 100.0% 
Descriptives 
Statistic Std. Error 
Synopsis Mean 50.8059 2.18260 
95% Confidence Lower Bound 46.4220 
Interval for Mean Upper Bound 
55.1898 
5% Trimmed Mean 50.0316 
Median 48.7500 
Variance 242.951 
Std. Deviation 15.58689 
Minimum 30.00 
Maximum 88.75 
Range 58.75 
Interquartile Range 24.0000 
Skewness .672 .333 
Kurtosis -.420 .656 
Traditional Mean 89.1647 4.16017 
95% Confidence Lower Bound 80.8088 
Interval for Mean Upper Bound 
97.5207 
5% Trimmed Mean 88.4553 
Median 85.0000 
Variance 882.658 
Std. Deviation 29.70956 
Minimum 37.00 
Maximum 155.20 
Range 118.20 
Interquartile Range 39.0000 
Skewness 
.355 .333 
Kurtosis -.582 .656 
Extreme Values 
Case Number Value 
Synopsis Highest 1 54 88.75 
2 5 84.60 
3 50 80.00 
4 9 77.40 
5 35 77.25 
Lowest 1 22 30.00 
2 32 30.25 
3 1 31.00 
4 16 32.00 
5 46 32.50 
Traditional Highest 1 35 155.20 
2 5 152.75 
3 54 136.00 
4 36 132.20 
5 50 a 
Lowest 1 47 37.00 
2 32 42.80 
3 22 45.00 
4 16 51.00 
5 46 51.80 
a. Only a partial list of cases with the value 132 are 
shown in the table of upper extremes. 
Synopsis 
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T-Test 
Paired Samples Statistics 
Std. Std. Error 
Mean N Deviation Mean 
Pair Synopsis 50.8059 51 15.58689 2.18260 
1 Traditional 89.1647 51 29.70956 4.16017 
Paired Samples Correlations 
N Correlation Sig. 
Pair 1 Synopsis & Traditional 51 .725 .000 
Paired Samples Test 
Paired Differences 
t df Sig. (2-tailed) Mean 
Std. 
Deviation 
Std. Error 
Mean 
95% Confidence 
Interval of the 
Difference 
Lower Upper 
Pair 1 Synopsis - Traditional 
-38.3588 21.30080 2.98271 -44.3498 -32.3679 -12.860 50 .000 
APPENDIX J. SPSS OUTPUT FOR EXIT SURVEY DATA 
Frequencies 
Statistics 
Missing 
The synopsis 
format helped 
me score 
higher on my 
lab reports. 
Writing my lab 
reports in the 
synopsis 
format helped 
me to do 
better on the 
I liked the 
traditional 
report format. 
My technical 
writing skills 
improved as a 
result of 
writing 
synopsis lab 
reports. 
I found that the 
traditional 
report format 
required me 
to think more 
deeply about 
the subject 
My technical 
writing skills 
improved as a 
result of 
writing 
traditional lab 
reports. 
The course 
objectives, as 
outlined in the 
syllabus, were 
As a result of 
participation 
in this course, 
I believe I am 
well prepared 
for upper-level 
electronics 
courses. 
I found that the 
synopsis 
report format 
required me 
to think more 
deeply about 
the subject 
The traditional 
report format 
helped me 
score higher 
on my lab 
reports. 
Synopsis 
reports took 
less time for 
me to write 
traditional 
reports. 
I liked the 
synopsis 
report format. 
Writing my lab 
reports in the 
traditional 
format helped 
me to do 
better on the 
Frequency Table 
The synopsis format helped me score higher on my lab reports. 
Cumulative 
Frequency Percent Valid Percent Percent 
Valid 1 6 14.3 24.0 24.0 
2 19 45.2 76.0 100.0 
Total 25 59.5 100.0 
Missing System 17 40.5 
Total 42 100.0 
The traditional report format helped me score higher on my lab reports. 
Cumulative 
Frequency Percent Valid Percent Percent 
Valid 1 20 47.6 69.0 69.0 
2 9 21.4 31.0 100.0 
Total 29 69.0 100.0 
Missing System 13 31.0 
Total 42 100.0 
I liked the synopsis report format. 
Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 1 3 7.1 8.3 8.3 
2 33 78.6 91.7 100.0 
Total 36 85.7 100.0 
Missing System 6 14.3 
Total 42 100.0 
Writing my lab reports in the synopsis format helped me to do better on 
the exam. 
Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 1 3 7.1 27.3 27.3 
2 8 19.0 72.7 100.0 
Total 11 26.2 100.0 
Missing System 31 73.8 
Total 42 100.0 
Writing my lab reports in the traditional format helped me to do better on 
the exam. 
Cumulative 
Frequency Percent Valid Percent Percent 
Valid 1 12 286  70.6 70.6 
2 5 11.9 29.4 100.0 
Total 17 40.5 100.0 
Missing System 25 59.5 
Total 42 100.0 
1 found that the traditional report format required me to think more 
deeply about the subject matter. 
Cumulative 
Frequency Percent Valid Percent Percent 
Valid 1 17 40.5 48.6 48.6 
2 18 . 42.9 51.4 100.0 
Total 35 83.3 100.0 
Missing System 7 16.7 
Total 42 100.0 
I found that the synopsis report format required me to think more deeply 
about the subject matter. 
Cumulative 
Frequency Percent Valid Percent Percent 
Valid 1 3 7.1 10.0 10.0 
2 27 64.3 90.0 100.0 
Total 30 71.4 100.0 
Missing System 12 28.6 
Total 42 100.0 
My technical writing skills have improved as a result of writing 
traditional lab reports. 
Cumulative 
Frequency Percent Valid Percent Percent 
Valid 1 7 16.7 25.9 25.9 
2 20 47.6 74.1 100.0 
Total 27 64.3 100.0 
Missing System 15 35.7 
Total 42 100.0 
My technical writing skills have improved as a result of writing synopsis 
lab reports. 
Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 1 4 9.5 11.8 11.8 
2 30 71.4 88.2 100.0 
Total 34 81.0 100.0 
Missing System 8 19.0 
Total 42 100.0 
Crosstabs 
Case Processing Summary 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
RESPONSE * 
Question 1 & 2 55 100.0% 0 .0% 55 100.0% 
RESPONSE * Question 1 & 2 Crosstabulation 
Count 
Question 1 & 2 
Question 1 Question 2 Total 
RESPONSE 1 6 20 26 
2 19 10 29 
Total 25 30 55 
Chi-Square Tests 
Asymp. Sig. Exact Sig. Exact Sig. 
Value df (2-sided) (2-sided) (1-sided) 
Pearson Chi-Square 9.959" 1 .002 
Continuity Correction3 8.321 1 .004 
Likelihood Ratio 10.338 1 .001 
Fisher's Exact Test .003 .002 
Linear-by-Linear 
Association 9.778 1 .002 
N of Valid Cases 55 
a. Computed only for a 2x2 table 
b. 0 cells (.0%) have expected count less than 5. The minimum expected count is 
11.82. 
Crosstabs 
Case Processing Summary 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
RESPONSE * 
Question 3 & 4 71 100.0% 0 .0% 71 100.0% 
RESPONSE * Question 3 & 4 Crosstabulation 
Count 
Question 3 & 4 
3 4 Total 
RESPONSE 1 3 22 25 
2 33 13 46 
Total 36 35 71 
Chi-Square Tests 
Value df 
Asymp. Sig. 
(2-sided) 
Exact Sig. 
(2-sided) 
Exact Sig. 
(1-sided) 
Pearson Chi-Square 23.126^ 1 .000 
Continuity Correction3 20.798 1 .000 
Likelihood Ratio 25.290 1 .000 
Fisher's Exact Test 
.000 .000 
Linear-by-Linear 
Association 22.800 1 .000 
N of Valid Cases 71 
a. Computed only for a 2x2 table 
b. 0 cells (.0%) have expected count less than 5. The minimum expected count is 
12.32. 
Crosstabs 
Case Processing Summary 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
RESPONSE * 
Question 5 & 6 29 100.0% 0 .0% 29 100.0% 
RESPONSE * Question 5 & 6 Crosstabulation 
Count 
Question 5 & 6 
5 6 Total 
RESPONSE 1 3 12 15 
2 8 6 14 
Total 11 18 29 
Chi-Square Tests 
Value df 
Asymp. Sig. 
(2-sided) 
Exact Sig. 
(2-sided) 
Exact Sig. 
(1-sided) 
Pearson Chi-Square 4.243" 1 .039 
Continuity Correction3 2.812 1 .094 
Likelihood Ratio 4.363 1 .037 
Fisher's Exact Test 
.060 .046 
Linear-by-Linear 
Association 4.097 1 .043 
N of Valid Cases 29 
a. Computed only for a 2x2 table 
b. 0 cells (.0%) have expected count less than 5. The minimum expected count is 
5.31. 
Crosstabs 
Case Processing Summary 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
RESPONSE * 
Question 7 & 8 61 100.0% 0 .0% 61 100.0% 
RESPONSE * Question 7 & 8 Crosstabulation 
Count 
Question 7 & 8 
Total 7 8 
RESPONSE 1 4 7 11 
2 30 20 50 
Total 34 27 61 
Chi-Square Tests 
Asymp. Sig. Exact Sig. Exact Sig. 
Value df (2-sided) (2-sided) (1-sided) 
Pearson Chi-Square 2.042" 1 .153 
Continuity Correction3 1.196 1 .274 
Likelihood Ratio 2.037 1 .153 
Fisher's Exact Test .190 .137 
Linear-by-Linear 
Association 2.008 1 .156 
N of Valid Cases 61 
a. Computed only for a 2x2 table 
b. 1 cells (25.0%) have expected count less than 5. The minimum expected count is 
4.87. 
Crosstabs 
Case Processing Summary 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
RESPONSE * 
Question 9 & 10 65 100.0% 0 .0% 65 100.0% 
RESPONSE * Question 9 & 10 Crosstabulation 
Count 
Question 9 & 10 
Total 9 10 
RESPONSE 1 3 17 20 
2 27 18 45 
Total 30 35 65 
Chi-Square Tests 
Asymp. Sig. Exact Sig. Exact Sig. 
Value df (2-sided) (2-sided) (1-sided) 
Pearson Chi-Square 11.282" 1 .001 
Continuity Correction3 9.544 ' 1 .002 
Likelihood Ratio 12.245 1 .000 
Fisher's Exact Test .001 .001 
Linear-by-Linear 
Association 11.109 1 .001 
N of Valid Cases 65 
a. Computed only for a 2x2 table 
b. 0 cells (.0%) have expected count less than 5. The minimum expected count is 
9.23. 
NPar Tests 
Descriptive Statistics 
N Mean 
Std. 
Deviation Minimum Maximum 
Synopsis reports took 
less time for me to write 
than traditional reports. 
38 1.84 .370 1 2 
Chi-Square Test 
Frequencies 
Synopsis reports took less time for me to write than 
traditional reports. 
Observed N Expected N Residual 
Negative Response 6 19.0 -13.0 
Positive Response 32 19.0 13.0 
Total 38 
Test Statistics 
Synopsis 
reports took 
less time for 
me to write 
than 
traditional 
reports. 
Chi-Square3 17.789 
df 1 
Asymp. Sig. .000 
a. 0 cells (.0%) have expected frequencies less than 
5. The minimum expected cell frequency is 19.0. 
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